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! PREFACE

P .

Four bulletins have been developed to provide information about the
Florida Teacher. Certification Examination. Bullerin I describes the
history and early developwent of the examination and presents the
general specifications for the subtests. It -also prov?&%s a list oI
supplemental materials and references concerning the methodology behind
each individual subtest, as well .as a set of sample items for each
test. Bulletim II, this bulletin, presents a géneral description of
the Reading, Writing, and Mathematics Subgests and the item specifica-
tions fdr each subtest. Its appendix provides a detailed description
of the scoring procedures for the Writing Subtest. Bulletin III
provides a description of the content base and item specifications
for each of the professional items in the Teacher Certification Examina-
tion. Bulletin IV, the technical manual, describes the technical
adequacy of the examination, including such topics as test raliability,
test validity, passing scores, and methods of protecting the test from
cultural or ethnic bias.’ )

-

-

It is expected that faculty members of teacher education programs
and students in these programs will be especially interested in Bulletin I.
Directors of teacher education centers and school district staff develop-
ment directors also may find the information useful. The specific item
specifications and other information in Bulletins IT and III will probably
be of special interest to professionals iInvolved in program development
and evaluation. Bulletin IV was designed primarily for measurement
professionals. .

Please note that the scope of the examination is limited to the
essential generic competencies which are assessable by a written
examination. There has been no attempt to cover all acpects of
teacher training. Many important competencies are_assessable only
by direct observation, and many competencies are specific to the sybject

{7 matter taught or the developmental level of the students. It also is

important to remember that teacher education is dynamic; it must

change to reflect and incorporate new research evidence and the

wisdom accumulated from experience. For these reasons, even though

the examination has.been carefully developed and reflects the current
state of knowledge and priorities for the general preparation of teachers,
the specifications for the examination should not be used as Lher sole
basis for a teacher training program.

~

The specifications presented in Bulletin 11 are being used Yor the
1080~81 examinations. If changes are made in the specifications at some
future date, it is anticipated that an updated bulletin will be issued.
The materials in this bulletin were developed by contractors working under
the direction of the Office of Teacker Education of the Fiorida Department
of Education. The contractors' complete reports are on file in the Office

of Teacher Certification.
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The Department of Education encourages recomuendations for improving
the Florida Teacher Certification Examination.. Recommendations and
inquiries should be addressed to: - ) '

Dr. Garfield Wilson, Director Dr. Thomas Fisher, Administ¥ator

Teacher Education and Certification Student- AssesSment Section
Florida Department of Education . Bureau of« Support Sérvices
Tallahassee, Florida 32301 \ Florida Department of Education
. Tallahassee, Florida 32301
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GENERAL SUBTEST DESCRIPTION

hY *

The Reading Subtest will use the multiple-choice cloze procedure.

The test will consist of eight to ten passages bf'approximately one
hundred words, selected from the following sources: (1) textbooks
commonly used in required professional education courses, (2) journals
and newsletters published by nonspeciélizoa teacher organizations,

{3) publications for teachers produced by the State Department

of Education, and (4) teacher manuals for tests in gommon use in Florida.

Each passage will have ten words deleted. Deleted words will be nouns,
verbs, adjectives or adverbs, not structural words.

Examinees will be asked to select the word to fill eaclh deletion from
among four choices whichfare syntactically equivalent but different
in meaning.

-



*

. ‘ Subtest: Reading

Competency: 4

Subskills: c, d, e

. ‘ ' ITEM SPECIFICATIONS

Stratement . : o

v
Competency: Demonstrate the ability to read, comprehend, and interpret orélly
' * and in writing prefessional material

-

Subskills: Demonstrate literal reading skills (such as recognizing maio
) idea, details, gequencing, comparison and contrast)

i
Demonstrate intérpretive reading skills (such as predictirg
outcome, drawing conclusions, making generalizatiohs)
Demonstrate critical reading skills (such as recognition of
relevant ‘information, propaganda techniques, and fallacies
in reasoning) '

-

GENERAL DESCRIPTION/RATIONALE

Given a passage of written material from which ten lexical (nonstructural)
words have been deleted, the examinee will select from four choices the
correct word to replace each deleted word.

' RATIONALE: Research has demonstrated that a modified cloze (i.e., deletion
of only lexicai, not structural, words and a forced choice response) correlates
highly with more traditional tests of reading comprehensiongwhile concentrat-
. ing on the types of language comprshension skills called for bv the first
subskill of this competency. The use of this’technique also makes it
. possible to use as test material a sample of the materials which teachers
and reacher education students are expected to be able to read (sve attached

list).
STIMULUS ATTRIBUTES RESPONSE ATTRIBUTES
1. The stimulus is a passagé of at 1. The correct response is the
least one hundred words selected deleted word,

from the documents included in the )

Domain of Reading Materials (see 2. Alternatives for each de-

Appendix B, Bulletin 1). Words leted word will be three

arc deleted systematically trom ‘ other words that are syn-

t he passage, [a(‘tically t.he same but
semantically different from
it.

5




2. Procedure for selection ot passage: 3. Alterpatives must not be

. systematically different
a. Prepare a list of all available in length from the correct
documents in a category »f the word. .
Nomain and assign each of them ,

' 4 number. - 4. Altermatives must be located

b.' Use ble of dom - oo within the same thousund
7. 5¢ altﬂ ie g random numbers words on the word 1list of
to select a document. Thorndike or Carroll as the

correct word.
- f c. Use a table of random numbers '

- to delect a page within the 5. Responses should be ordered
”, document.

: randomly.

F

4]

d. Begin the tost passage with
the first paragraph that
starts on the relevant page
and continue until at least
one hundred words are counted
and the end of a sentence is
reached.

¢. If the relevant page does not
- contain continuous prose
material or is otherwise
unsatisfactory (e.g., con-

. tains long lists of things,
formulas, ete.) find the
firset following page that
contains acceptable material
ard select the test passage
from it.

3. Procedure for deletion of words:

A. Count the number of words in
the passaee and divide by 10
(N = totai words = 10).

b, Use a table of random numbers
to select one word in the
last five words of the first
ten.

lise a table of random numbers
to select one word in each

of the remaining sets of ten
words.

]
-
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Delete from the passage the
sclected word 1f it is an
adjective, adverd, noun, or
verb, If it is not, seclect the
next word forward 1f it is
appropriate. If it is not,
move to the word immediately
before the originally selegted
vord., In this way, move
forward and back until an
appropriate word is found.

Deleted words should be at
least five words apart. 1If),
for cxample, the ninth word
in the first ten words and
the second word in the
second ten words wer:
selectzd, it would be
necessary to replace the
word from the second ten
with another equally appro-
priate one.

./

¥

SUPPLEMFNTARY MATERTALS:
Definition of Dofain
of Materials

The Domain of Materials for the
Reading Subtest consists of all
documents in the following
catepgories:

a. Textbooks for courses commonly
required - for programs in under-
graduate education in accred-
ited teachet training institu-
tions in Florida.

b. Journmals and newsletters
published by nonspecialized
teacher organizations and
teachers unions whose member-
ship embraces all K-12 teachers.

¢. Documents for teachers in
general produced by the State
Department of Education.

1 4
d. Teacher manuals for tests in
common use in Florida.

e et el e

these materinls.



WRITING SUBTEST
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GENERAL SUBTEST DESCRIPTION

Each examinee will write on one topic, to be selected from

- two options.

*

All topics will be requirék\tp meet these criteria:
1. Self—;xplanatory (i.e., clearly and explicitly phrased)

2. Defined and limjted v

»

3. Familiar to every exan.nee

4. Stimulating

N L4
-

-

Se F:esh

6. OF middle emotimnal ground (i.e., nelther too pedestrial
2 too sensational) 3

-

7. Nonblagsed and nonbiasing

Essays wil'l be evaluated by teams of specinlly selected and

trained raters using the criteria sdjscussed on pages 13

through 17. A ’
‘;\'\
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Subtest: _ Writing

~- Competency:’ 2

Subskill: All

'ITEM SPECIFICATIONS

Statement L

-

Competéncy: Demonstrate the ability to write in a logical, easily understood
style, with appropriate grammar and sentence structure

Subskills: Use language at the level appropriate to the topic and reader
Comprehend and apply basic mechanics of writing: spelling,
capitalization, and punctuation
Comprehend and apply appropriate sentence structure
Comp¥ehend and apply basic techniques for the organxzat‘on of
written material

¢ Comprehend and apply stardlard English usage in written
communication,

. ! ' l: o -
7 "
‘ GENERAL DESCRIPTION/RATIONALE

Given a choice of at least two topics the examinee will write an essay, letter,
or report which will demonstrate the competency and subskills specitied. The
writing sample will be scored holistically ("general impréssion marking”) by

o at least three trained and experienced judges. The relationship of this
assignment to the subskills is demonstrated in Figure 1,

STIMULUS ATTRIBUTES ' RESPONSE ATTRIBUTES
1. ' The stimuius will be a choice of ‘Students will write their
two topics and instructions to o response on lined paper
write on one of the topics. which will be provided.

2. The tone of the instruction should
be friendly and supportive.

)

3. . The instructions should specify that the
qualities on which the essay 1is to be
judged are those qualities specified in
the competency and subskill /statements,
NOT on the amount of the information
displayed or the nature of the opinion
expressed.

4. The instructions should encourage the
exaninees to plan and organize their )
thoughts before beginning to write.

—
e
N
Prrat
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5.

The criteria for the selection of
topi s are:

a.

b.
C.
d.
e,
£.

Self-explanatory (i.e., clearly
and explicitly phrased)

Defined. dnd 1.'1.:::1::&?s

Familiar to every examinee
Stimulating

Fresh

Of middle emotional ground (i.e.,
neither too ped?strian nor too
sensational) g

Nonbiased and nombilasing .

14
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METHODS OF EVALUATING-WRITING ABILITY

>
.
f - KA

*»

[

The Council on Teacher Education (COTE) recommendations for the'*
Writing Subteést of the Teacher Certification Examinatjion specified that it
be a "writing production test that will be rated holistically by selected
evaluatio erts." &

A writing production test is one of two basi: methods of obtaining a
measure ol someone®s writing ability. It might be called the "direct"
method, in that it involves rating directly a sample of writing. The other—-
"indirect"--method is to administer an objectivg test of traits that are ~
ostensibly related to writing ability. Examinefs using the indirect approach
rl;ave sampled such things as knowledge of grammat and usage rules, ability to
_'recognize errors and edit a flawed passage, range of vocabulary, and vegﬁhl
reasoning ability. Testmakers have Presented evidence that a carefully |
constructed ol ,ective test can be a highly valid predictor of writing ability.
The conviction still persists, however, especially among teachers of writing,
that no test that does not involve the production of writing can really be
called a test of writing ability. - Al
hd b ’ ' ) ."',
Two methods for directly evaluating the quality of essays have :
been developed--the analytical and the holistic. 1In the analytical approach,
the rater, guided hy an essay scale or checklist of essay characteristics,
- reads an essay as many times as necessary in order to make a judgment of
the quality of the essay in regard to each of the characteristics identified
on the checklist (e.g., organization, style, vocabulary, mechanics, syntax,
spalling, etc.). The vater then ayards a number score for each characteristic,
with the total of those scores beihg the grade for the essay. This scrt of
approach 1is,time-consuming and thgrefore expensive, and is more appropriate
for research and diagnostic purpoges or for some specific purpose identified
by a checklist of specialized trgits, than for a simple assessment of gquality.
Therefore, for the purpose of the teacher examination, which seeks to assess
general writing competency, the (holistic method of essay evaluation is used.
Raters read an essay and assign ¥ rating for its overall quality, rather
than break down the scoring into tategories as in the analytical method.

The question that naturally arises is whether different raters will
rate an essay thc same way, since both the anmalytical and holi "ic
approaches are subjective. The answer 1is that there is a high iegree of
inter~rater reliability: many years of grading essay examinations has
demonstrated that when there are multiple readers, if the readers are
carefully trained, wety high interrater agreement can be obtained.
Raters are trained tc evaluate the Teacher Certification Examination
through use of a detailed set of criteria and an extended period of
guided discussion so that they internalize a common set of standards.
This means that though raters\Jo not analyze each essay according to traits
on a checklist, the evaluative iteria they have internalized function
as mental checklists as they raté the examinations.

»
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Rating Criteria . /

L 4

»

The criteria for rating the Writing' Subtest, listed below, were
developed to describe characteristics that are widely acc@pted as indicat-
ing competency in writing standard Engldsh. These writing criteria in-
cluge and correlate with the characteristics listed in the COTE Essential
Competencies and Subskills in Writing (see Table 1, Bulletin I),

; 1. Rhetorical Quality

.. ‘ 1.1 Unity: an ordering and interdeszhdence of'parts prdducing
. . a single effect; completeness

]
1.2 Focus: -concentration-on the chosen topic

B \ 1.3 Clarity: lucidity of expression; lack of ambiguity and
distortion : - : .

1.4 Sufficiency: approﬁrfate depth anh breadth of expression
to meet the writer's purposes and the demands of the
particular topic

2. Structural and Mechanical Quality

2.1 Organifation: consistent and coherent integration and -
¢ . connection of parts

2.2 Development: appropriate and sufficient exposition of,
, ideas; use of detail, examples, illustrations, comparison,
e ' Etc-
2.3 Paragraph and sentence structure: appropriate form, (
variety, logic, relatedness of and among structural units

. 2.4 Syntax: appropriate ordering of words to conwey intended
meaning o

”

3. Observance of Conveng}ons in Writing
' ‘
3.1 Usage: appropriate use of language features: inflections,
tense, agreement, pronouns, modifievrs, vocabulary, level
of discourse, etc.

3.2 Spelling, capitalization, punctuation: consistent
practize of accepted forms

For purposes of{(§ter training, the criteria have been translated into
four operational defin Eiqéﬁfporrespond{ng to the four levels of writing

16
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competence. TheJ‘%erational definitions for the rating scale are as
follows: .
@ .
1. The essay lacks unity and focus. It is distorted and/or ambiguous,
and it fails to treat the topic in sufficient depth and breadth.
There is little or no discernible organization and only scant
development of ideas, if any at all. The essay betrays only -
sporadically a sense of paragraph and sentence strugiure, and it
is syntactically slipshod. Usage is irregular and often question-
able or wrong. There are serious errors in spelling, capitali-
zation, and punctuation. -

2. The essay has some degree of unity and focus, but each could be
improved. It is reasonably clear, though not invariably so, and
it treats the topic with a marginal degree of sufficiency. The
essay rcflects some concern for organization and some for
development of ideas, but neither is necessdrily consistent nor
fully realized. The essay reveals some sense, if not full command,

“ of paragraph and sentence structure. It is syntactically bland
and at times awkward. Usage is generally accurate, if not
consistently so. There are some errors in spelling, capitaliza-
tion, and punctuation that detract from the essay's effect, if
not from its sen{e.

3. The essay 1s focUssed and unified, and it is clearly if not
distinctively wcitten. It gives the topic an adequate though not
" always thorough treatment. The essay is well organized, and
most of the time it develops ideas appropriately and sufficiently,
ﬁ?fj 1t shows a good grasp of paragraph and sentence structure, and
. its usage is generally accurate and .sensible. Syntactically,
. oo it is clear and reliable. There may 'be a few errors in spelling,
capitalization, and .punctuation, but they are not serious.’

4. The essay is unified, sharply focussed, and distinctively
effective. It treats the topic clearly, completely, and in . ® -
suitable depth and breadth. It is clearly and fully organized, !
and it develops ideas with consistent appropriateness and thorough-
ness. The essay reveals an unquestionably firm command of paragraph
and sentence structure. Syntactically, it is smooth and often
elegant. Usage i{s uniformly sensible, accurate, and sure. There
are very fev, if any, errors in spelling, capitalization, and ~

punctuation.

Correlation of Rating Criteria to COTE Competencies

The COTE phrasing of most of the subskill specifications allows a™- ~
candidate for certificafMon to demonstrate mastery of a subskill either o
indirectly-~by answering a question requiring knowledge of the subskill--
or directly by application of that subskill. As we have explained above,
the holistic evaluation of a writing production test directly measures the
candidate's ability to apply these essential writing skills.

17

ERIC | 18

¥ .



¥ f-- . \

Figure 1 below shows graphically how the criteria that will be used ,to- train
the raters correspond to the Yist of COTE Essential Competencies and Subskills

(see Bulletin I). Each @f the subskills, it will be seen, 1is addressed in
several of the criteria.

FIGURE 1. Correlating the COTE Writing bompetsncies
with a Criterion~Guided Holistic Rating Procedure

, RHETORLEAL STRUCTURAL | CONVENTIONAL
COTE Competencies: Demonstrate the : e , .
ability to write in a logical, easily > ] E Cg'
understood style with appropriate - g o g > e
grammar and sertence structure >0 - o D X B
7 ™S 0 o 5 - U ® Q E
o N W L & &0
x Fi3s | BEEE g 3
5 MU owm o 5>)v> n D ox  uw
- N Mmoo - ™ — o~
RN N o o o o
Use language”at the level appropriate to ,
the topic and reader v v
Compreﬁend and apply basic mechanics of .
writing: spelling, capitalization, and EY
Jpunctuation . ‘/ { |
Comprehend and apply appropriate sentence )
" structure ‘Z \l /
Comprehend and apply basic techniques for
the organization of written material j ‘/ 3 \/ { /
Comprehend and apply standard English
usage in written communication J f! \/

LA L4

Rater Qualifications and Training '

Raters for the Writing Subtest of the Florida Certification Examination are.
carefully selected and must have the following qualifications:

1.  Academic Preparation: at least a .bachelor's degree with an empharis
in Fnglish, writing, and composition.

2 Experience: a mivimum of two years' experience in teaching and
evaluating writing., Examples of qualifying experiences are:
teaching English or language arts in secondary schools, teaching *
or teaching assistantship for college composition (ourses, pro-

fessional copy editing. .

/ . 18 19
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Before beginning to rate the writing samples for the examination, raters
unj2rgo an intensive training.program. During this training program, they
discuss standards of fating and will actually rate writing samples. In

order to qualify as A rater of the e ations, the potential raters are
required to meet vifjorous standards of r iability..

Lol $

. Rating the Examination N

" The procedures for ratinghthe examination are 5ased on Section 6A-4.021
of the Florida State Board of Education Rules. For a detailed explanation-
of the implementation of these Rules, please see the Appendix at the back
of this bnlletin.

——
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4 WRITING SAMPLY
.

“fopic: Should mex rdocation do tsught s American pudlic mchoole?
Why ot why not?
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{#ee Appendix).
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WRITING BANPLE
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Scorﬁ('? .

Thia essay rreats the topic adequately, thowggh not
fo much dopth. It £5 well organfzed: it is, in

Commentary:

fact, & classic, school-taught, five-paragraph thems,
with an tntroduciion, a body, and a conclusion.
Byntactically, it is flat and vepetitioun. Ite
usige is prdestrian. TYThe paper contatns few, &f
any, errors in spalling, punctuation, and capitaifza-,
L ing.
sepring: An essay rated "2" by two experienced raters apd Y
by a third awparienced rater. The toral scors ie
*7," the smum of the individual ratings. This esaay
merra the sfotam passing acore of 8" (sxew Appendix),
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(Easay continues, This $a an excerpr.)
Ratmgs 3 \/7)
Score:

Cogmentary: Thia essey s well focussed and unified, and $t 4s
clearly though not distinctively writtem, ¥t s
wall orgmatsed, devalops 1dess sppropriatsly, and
gives'phe topic sulfictent tresiment. Its usape is
generally accurate, and ite avntax Ls reltable.

The escay shows a good grasp of sentence end pars- °
Ereph structura. There are » {rv minor errcrd in
punctustion

Seoring! Ap essay rared "I by each of thres sxperienced \
raters. The toral ecore is "9." the mum of the
individual ratings. This cssay acets the minimum
passing score of ‘6" {(wew Appendix}.
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Compentarv: Thiw eseay tu sharply focusaed, unified, and
dinsincrively affectfvn. It tyests the topic
rlearly, complivtely, and in wuitable depth and
breadih. The eseay is very wall oargaviged and
devajops fdeaw appropristely, IC has a {imm
romuand of parsgraph ang mentencs structurs, and
1t is syntsctically smorth and, #f 1imen, wisgent.
Lsage 1s uniforaly sensidle, sccurate, and sute.
Thers ave no errors in speliing, crpftalirasion,
angd punctwei fon.

An essay ratea "4 by ensch of threr @kperienced
raters. The total score ia 12, the wm of the
individusl ratings. This essav perts the Binisun
pasking score of V6" {uee Appendix).

Scoring:
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DEVELOPMENT OF SPECIFICATIONS

The Mathematics Subtest was developed through an' iterative process
ghich involved, in addition to the Florida State University project staff,
faculty members from twelve colleges and universities, eight public and
four private. :

The composite review panel included representatives from a variety of
arcas of specialization including mathematics, tests and measurement, early
childbood, science, music, and social studies. (A list of the members of-
the review team is provided.in Bulletin I, Appendix A.)

One of the first of the project's tasks was generating a list of issues
which would provide guidelines for the development of the total set of
item specifications. This task was completed in three phases: Initial
Development, First Review, and Second Review. . :

. »

Initial Development

The project staff generated a list of fourteen issues which should be
considered in the development of the item specifications. These issues
were derived from previous research activities conducted by members of the
project staff and from the suggestions for writing item specifications in
Popham's text on writing test specifications.

First Review

The list of fourteen issues was sent to the reviewers. Each reviewer
was asked to indicate his/her agreement or disagreement on each issue,
to clarify his/her response on each issue by makiqg appropriate comments,
and to suggest other issues. t

Second Review

The project staff analyzed the data obtained from the first review of
tue issues and used ‘this data base to formulate tentative recommendat ions
of specifications which would serve as guidelines for developing the
Mathematics Subtest of the Teacher, Certification Examination. "

»

The sccond task was the development of item specifica:ions-fcr the
Mathematics Subtest, which was accomplished in six stages: development
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of prototype items for the five mathematics subskills, review of the proto-
type items, analysis of the reviewers' evaluations, writing of the item
specifications, review cf the item specifications, and revision of the
specifications. - ‘

.

Prototype Items

The project staff developed an initial set of fo.ty-six test questions
representing the types of problems which could be use& to assess the basic -
mathematics skills of the target population. Each test item was related
to one of the following mathematics subskills:

a. Adds, subtracts, multiplies, and divides whole numbers, decimals,
and fractions. .

b. Demonstrates the meaning and use of fractions and percents.

c. Represents and interprets data uging charts, tables, é*aphs,
and maps. ‘

‘ »

d. Solves measurement problems involvingrgé:gth, area, volume,
capacity, weight, time, and temperature, using U.S. customary
and metric units.

e. Applies mathematical skills to solve real-world problems.
A

Review of Prbtocypé Items

The prototype items wvere distributed to the reviewers alon; with the
1ist of fourteen issues. The reviewers were asked to evaluate each gquestion
according to whether or not a question of that 'type should be included
in the competency test. ’ ,

.
-
: i

Analysis of Prototype Item Data

An analysis of the data pertaining to the prototype items and to the
fourteen issues provided the project staff with a basis for constructing a
iist of fifty specifications for prollems which appeared to be appropriate
for the assesement program. The fifty specifications were distributed
among the five subskills as follows: -

a. Cbmpute with whole numbers, dacimals and fractions -- twenty~four
specifications

B
b. Meaning and use of fractions and percg;ggfwx six specifications

¢c. Craphs, tables and maps —— two 9pecificatioﬂs

28 *
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d. Measurement —- six specifications

e. Problem solving -~ twelve specifications

Writing of Specifications

EFach item specification was written by a member of the project staff.
The stimulus and response attributes of each specification were developed
to insure that test guestlons generated from the specification would be
consistent with one of the subskills and to define a level of difficulty
appropriate for the target population. 1In order to insure that every
question generated from a given specification would not be essentially ?
the same problem, the attributes were described in such a mammer that
would allow the test write: s to have some flexibility in constructing
test questions.

The, first draft of each specification.-was reviewed by a staff member;
the specification was revised and t} :n reviewed by two members of the proj-
ect stdff. This internal review process focussed on the following criteria:

. (a) the attributes should be clearly stated; (b) ti. sample problem should-
be consistent with the attributes; {(c) the attributes should be consistent
with the data obtained from the review process.

/

Review of Specifications

After a quarter of the item specifications were written, they were
submitted to six to eight reviewers. The reviewers were asked to evaluate
the specifications with respect to the following criteria: (a) that the

- attributes should be clearly stated; (b) that the attributes should define
w/p*&lass of problems consistent with the identified subskill; and (c) that
the difficulty level should he appropriate for the target populationm.
Each reviewer returned the specifications he or she had reviewed. The
consensus of the reviewera' evaluations for forty-seven of the fifty
specifications was that the attributes described problems appropriate for
™~ thé Teacher Certification Examination. In two cases, two reviewers ’
indicated that the problems generated by the specdfications would be too
difficult. These specifica®ions were revised and submitted to another
g review team. In both cases, the second review team gave their approval
of the specifications. One specification, E-11, was not validated by the
reviewers and was therefore deleced, leaving a totafigf forty-nine specifi-
cations. -

+The itenm specificaiions were also reviewed and accepted by Department
of Education personnel and by a COTE task force.

Revision of Specifications

Suggestfons and comments offered by the various reviewers were generally
incorporated into the revision of the specifications. Suggestions that would

.29
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have significantly changed the nature of the problems generated by a specifica-
tion or would have increased the diffiqulty of the guestions are not '
reflected in the revised Specification:z since such changes were the opinions
cf a single reviewer and not those of a majority of the persons reviewing

the same set of specifications. The specifications presented to the

reviewers were revised by the project staff to insure consistency in the
‘format of presenting the attributes among the various specifications.



-~ GUIDELINES

Overall Guidelines

Based on the data obtained from the review process, the project staff
formulated a set of recommendations pertaining to the overall design of
the Mathematics Subtest of the Teacher Certification Examination.

e

Item Specifications

A total of fifty item specifications was developed by the project staff
and was revised in accord with suggestions provided by the various reviewers.
Forty-nine of the fifty item specifications were accepted for the “athematics
Subtest.

7&3
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ITEM SPECIFICATIONS

Statement
. f?
&

a. The Mathematics Subtest will consist of forty multiple-choice items, divided
approximately as follows:

,4
50%
50% Real-World/ v
Computation Problem Total
Subskills Understanding Solving Number Percent
(1) Add, subtract, multiply, and
divide whole numbers, deci-
mals, and fractions 15- 4 . 19 «47.5%
(2) , Demonstrate the meaning and / R
use of fractions and per- o -
cents 3 3 6 15%
(3) Represent and interpret data
using charts, tables, g{?phs,
and maps 1 2 A 7.5% .
(4) - Solve measurement problems
involving length, area, vol-
ume, capacity, weight, time,
and temperature, using U.S.
customary and metric units 1 5 6 15%
(5) Apply mathematical skills to . T
} solve real-world problems 6 6 152
% Totals J 20 20 40 100% *
;_ .

{ b. Additional Recommendations:
Real-World Items

50Z items teacher-related and 50% items consumer-relsted/problem solving
33% items can be answered by making a "ball park" estimate

167 items will contain extraneous information

30% items will have information presented in a graph, table, or drawing
50% items will involve two or more steps

16% items will be analysis or synthesis tasks R

F'3
Measurement ltems

v 50% U.S. Customary and 50% metric ,

PR 33 5)1;




At least twelve items distributed across the following measurement
topics: length, weight, capacity, area/perimeter/volume, elapsed
time

General '

J6% of the items will have "None of the above” as an option as
indicated in the item specification

12% of the items will have "None of the above" as the correct
answer {(six real-world, six computation/fact/understanding)

32
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Cod Mya~ r
¢ Sa-1 A \
Skill Bawle Mathemsatics
Subskill Demonstrates an ability to add whole numbers
Item Descriptor ¥hole number addition: computation -
2 |

Stimulus Attributes Response Attributes . \
1. There should be three gddends: one 2-digit, 1. Format: kS

vne 3-digit, and one A~-digit. . T

. Numerical responses should bhe righ®

2. The problem should be writtem in sentence justified and arranged in either

form; the word "sum" should be used. ascending or descending order.
3. The addends should not be ordered according b. Commas should be used in all numerical

to the number of digits (not 2, 3, &, or 4, choices exceeding three digits. .

3, 2). .

. 2. Four slternative responses:

4. The problem should require at least two regrouping

steps; one of these should de from hundreds to a. The correet answar
____thousands. , ,
i - - Oie TSI SHoTIETor et T BT TUYE X0
5. In selecting the three addends, no digit should regroup {n st least one step. .

be used more than two times. L

€. One foil should raflect an alignoent *
) error.

d. One foil should reflect s single fact
error: one digit in tM sum should
be one more or one less than the

. correct digic,
3. Another possible respones:

YNone of the above” may replace either a

or d, When used, this slternative should

appear as the fourth choice,

‘J‘ 5



Lode

skill

Subskill

1tem Descriptor

Stimulus Attributes

M5a-1a
Bastc Mathematics
Demonstyates an ability to add whole mumbers

4
one-step application
-

Whole aumber addition:

Response Attributes

1. The situation should be a commen 1.
real-world situation presented in

short parasgraph form.

2. The solution should be the result of
one-step addition.

3. There should be three to five addends,
using 2- to S-digit whole nuders,

according to the situation.

There 2.

shonld be at least one variation in
the gumber of digits in the addends.

Format :

a. All numerical choices should be right

justified and arranged in cither aseending

or descending order. i

b. Denominate numbers should be used when
appropriate, y

Four alternative tesponses:

a. The correct answer

%. At lvast tw® additlon regrouping S

steps should be necessary.

5. When choosing the addends, no digir

should be used more than twice.

6. Extvaneous informat @ om should sppear

in this problem,

. " 4

7. The data may be presented in a table,

chart, or drawing.

Data to be added {)

should not be presented in a vertical

column.

A specific fnstruction such®

as "See the chart” should appear in 3.
the: problem statement.

ﬂnr—1nmr1bttﬂﬂum&d-rtfi!tf"fﬁ?*+f3ﬂ*f“%—

using all or part of the extraneous
information in addition to or in place
of the needed data.

c. One Foil should reflect a computational
error-—a fact error, an aligument error,
or a regrouping error. '

d. One foil should refl‘h}_a misinterpre-
tation of the problem; for example,
finding the average of the addends.

Another possidle response: .
“None of the.abovo" may replace either a,

e, or 4 as the fourth choice. When used, it
must appear is ghe fourth position.

©
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Cude . M5a-2 . .’__. .
Ski1r - fasic Mathematics
]
Subsk i1l Demonstrates an ability to subtract whole numbers
Item Descriptor Whole nuwber subtraction: computation
' Stimulus Attributes Response Attributes -
1. The problem should require the subtraction 1. Format: )
of a 4~digit whole number from a larger
4~ 5~digir whole number. , . R a. Numerical choiées should ‘be pight
. ' justified and arranged in eMther
2. TheAproblem may be written either horfzentally ascending or descending order.
or M scntence form. \
b. Counnd‘should b used in all pumbers
3. At least two regrouping steps should be exceedidg three digits.
required.
2. Four alternative responses:
4. Zcro should appear in the tens and/or the :
hundreds place of the minuend. 8., The correct answer
5. In seleé:ing the numbers, no digid should be b. The result of subtracting the smsller
. used more than twice. number from the larger i{n each column
¢. The fesult of failing to "record”
regrouping steps
d. The result of one fact errér—~ono of . ¢
the digits in the foil answer should
. be either | or 2 more or less than
correct digit
3, Other possible responses:
: a. "None of the above" may replace either
. a or 4. When used, this respodee should
appear as the fourth choice.
b, The result of adding the two numbers may
replace either b, ¢, or d,
& &
! .
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Code MSa~1p
Skill Basic Mathematics *
Subskill Demonstrates an abflity to subdbtract whole mumbers _ .
» .
Iten Descriplor Whole number subtraction: ope-step application o y
. »
v ‘N (

Stimulus Attributes Respunse Attributes
1. The problem should present a real-world 1. Format:

situation which can be solved by a onerstep )

subtraction process. a. All numerical chofces should be right

Justified and arranged in either ascending

2. The two numbers involved in the subtraction or descending order.

should each contain from three to six digite. '

- ) N b. Commas should be used in all numbers

3. At least one regrouping step should be

. exceeding three digits,
required in the subtraction process.

¢. Denominare numbers should be used when

4. The answer should be a prsitive guantity. : applicable.
5. The problem should contain extraneous ‘ - 2. Four alternative responses:
information.

a. The correct answer
6. The data may be presented in a chart or

graph; {f so, specific instructions, such b, One foil should be the result of using the
. as "See the chart” should be given. wrong operation.
- c. One foil should be the redyt of a mis-

interpretation of the problem which leads
to the use of the wrong data.

- d. One foil should be the result of an error
in the subdbtraction process—a failure to
regroup, a fact error, etc.

L/ . ' ' 3. Another possible response:

Except when data is presented in.a sraph, "None
of the above” may replace either a, b, ¢, or d.
When used, this altermative should appear as
the fourth cholce.

P
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Code H5a-1 ‘ *
Skill Busic Mathematics
. Subsk {11 Demonstrates an ability to multiply whole numbers
item Descriptor Whole number multiplicattom: computation
Stimulus Attributes Response Attributes
1. The problem sheuld rvquire the multiplicatios 1., Format:
of two whale numbers, -
. a. Commas should be used in all numerical
2. The problem should be written vefically: choices exceeding & digits.
instructions may be either "Mulriply™ or
“Find the product.” The multiplicarion b, Numerical choices should be right justified
sign should appear in the problem. and arranged in either ascendicg or descend-
‘ ing Order. :
3. The problem should involve at least two
regrouping steps during the sultiplication 2. Four altermative respomnes="
process. -

- a. Thesclrrect saswer
L. The multiplier should e a 3~digit whole

nupbatr; zero should appear in the tens b. One foil should reflect a regrouwping'error.
place. , This may be (1) a fat to carry or (2)
a procedural error such aAs using the wrong
5, The multi{plicand should be either a 3-digit Yrarried" nurber or adding the "carried”
whole number or a 4~digit whole pumber number before multiplying.

containing a zero.

* -

c. {me foil should reflect an alignmwent erxror,

. In selecting the factors, no digit may be a failure to move over 2 places for the
used more than twice. ‘ second partial product. !

7. The digit appeariog in units place in o d. One foll should reflect a fact error made
vach of the factors should be greater thaen vhen multiplying the units digits. .
5. ’ -

3. Another possible response:

"None of the sbove” may replace either a, b, ¢,
or .¢. When used, this alternative should
appesar as the fourth choice.

L]

L S
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Code
g5kil

Subs

Item Descriptor

MSa~3a
1 Basfc Mathebatics
kill Demonstrates af ability to multiply whole numbers

Stimulug Attributes

1.

3.

4.

5-

The problem should present in short
paragraph form a real-world situation
which regquires a one-step multiplication
prosess to obtain the apswer.

The multiplicand should be a 3-digit
whole number with at least two non-zero
digits.

The multiplier s!-»uld be a 2-digit whole
mumbe r with only non-gero digits.

The multiplication process should involve
at least two regrouping steps.

In choosing the factors ne digit may be
used more than twice.

Extqﬁneous informarion may be itcluded in
this problem.

All or part of the data may sppear i{n a
table or chart. If so, a specific
instruction such as "Refer to the chart”
should appear in the problem,

¥hele number multiplication: one~ste; application

-

Response Attributes

1.

Format:

a,

8.

b.

Anoth

Numerical choices shpuld be right justified

and arranged in either ascending or

descending order.
: {

Comsas should be used in*huperical choices

exceeding three digirs.

Denominate numbers should be used when
appropriate.

Four altemnative rasponses:

The correct answer ~

One foil shonld reflect the result of
using the wrong eperation. _—

One foil should reflect a multiplicatiom
error, either in alignwent or regrouping.

1f extraneous information is included in
the problem, one foil should reflect the
use of either all rr part of the informa-
tion. If the problem does ot include
extraneous inforrmation, the foil should
rueflect a fact error in umirs place.

ssible foil:

“None of the above” may appear as-the fourth

choice, replacing a, b, ¢, or d.

This choice

should appear in the fourth position.
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Code
Skil

Subs

Item Dencriptor

Mhia~-4
i ’ Basic Mathematics
ki1t

o

Stimulus Artributes

1.

2.

3.

The problem should require the division

of 8 whole numbe:r by another whole number,

The prohlem should be written in sentence
form.

The dividend should be a 4-digit whole
nunber which is not a multiple of 10 or
100.

The divisor should be a 2-digit whole
number which {s not a malitiple of 10,

The numbers should be chosen so that the
quorient will be a 3-digit number with
D in cither the tens or units place.

In selecting the dividend and divisor,
no digit may be used more than twe
times,

Whole aumber division: computation

4

Demonstrates an ability te divide whole numbers

Response Artributes

1.

35

Format:

a.

Numerical choices should be right justified
and arranged {n ascending or descending
order.

The remainder should be expressed as a wvhole
pusber andgindicated by the word “rymainder.”

Four alternative responses:

The correct response

The result of omitting the zero in the
quotient; the remainder should be correct.

tne foil should reflect the correct quotient
but with an error in the remainder as
follows: if the rorrect remsainder is zerp,
the foil rematnder sbould be the last

partial quotient.

One foll should reflect a fatlure to sub-
tract, resulting in an incorrect parrial
quotient.

Another possible response:

"None of the above” mav replace either the s,

¢, or d.

This choice should appear in the

fourth posirion.

3
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ERIC

Aruitoxt provided by Eic:

s

Candt J Man-da

skilt Baste Mathemat lox
Suhskill Demonstrates an ability to divide whele numbers
Ttew thsh riptur Whole mumbher division:

Stiputus Arerdhates

1.

2.

4.

5,

o,

3

The probluem should present a real-world
sttuyation which requires a ong—step
divisien process for solut{on.

The divisar should he n 2-digit whole
number,

The dividend should be a 4~ or S-digit
whole numbgr.

In selecting the dividend and divisor
on digit, except gero, should be used
more than twire.  Zero may be used
three tipes.

The dividend and divisor should be
neloected so that the guotient has at
most three nou-zero digits and so thet
the rimainder is zero.,

xtrancens information may he {neluded
tin this problem,

Al or part of the data may appegr in o
chiatt o1 graph, A specif{c instruction
as "Reee the chart’ should appear in the
prohlem stalement.,

such

42

wne=step application

Rusponse Attribules

1.

3

4(

)

Format

a. All mmerical chofees should be right
fustified and arranged in cither ascending
or descending order.

h. Commas should be used In numerical cholces
exceeding three digits,

v, Denominate nusbers should be used when
appropriate.

Fuur alternative gesponses:

A. The correct answer

B. 7 0ne TolTARaGTT TelTedt The t'(‘ﬁ‘fﬂl"m"““—

the wrong operation.
. e full should reflect the result of a
mistake in the division process,

d, If extrancouns informatfon {s included in
the {tem, one fofl should reflect the use
of all or part of such {nformation. If
there Is no extrancous information, the
foil should reflect,a fact error--in
vither divislon or subtraction.

-

Another pussible foil:

Mg of the above’ may Jpp«dr us the fourtl
cholve replacing either a4, by, ¢, or d. When ™
used, Lhis alternative must appear in the
fourth position.

-



Code
Skil

Suhs

Item Descriptor

Mia~5
1 ‘ Basic Mathematics
kilt

Decimal addition:

Stimulus Attributes

1.

4.

5.

There should be three addends conaiuting of:
a8 3-digit mixed mmber with one decimal
place, a declimal fraction with two decimnl
places, and a 4-digit mimed number with
three decimal places.

The problem should be presented in horirontal
form. Instructions may vary: 'Find the sua"
or “Add." .

The order of the addends should net be
according to the humber of decimal places.

The addition should reguire “at least two
regrouping steps: one of the regroupings
should be across the decimpl point, {.e.,
from tenths to ones.

In choosing the numbers, no digit may be
used more than twice. .

computat ion

Pemonst rates an ability to add decimals

43

Rusponse Attribhutes

1.

4]

Format; *

Numerical choices shouldhbe aligped according
to the decimal pedor ond Yrrunged in cither
ascending or descending order.

Four alternative responses:
a. The correct answer

h. The sum obtafned by treating the numbers
as though they were whole numbers,
aligning on the right, addiny, and
pointing off three decimal places.

€. One foil should reflect 8 faflure to
Ycarxy" during at lrast one of the re-
grouping steps.

d. The result obtained by adding whole
nunbers and decimal components independ~
ently and omftting the fourth (left)
digit in ¢t Aéﬁsgﬁal component of the
sum. >

Another possible response:

“None of the above” may replace a, b, ¢, or
d. This alternative should uppear as the
fourth choice.

”»
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Code !ﬁa-;n ~

Skill:
Subskill

Itenm Descriptor

Basic Mathematics

Decimal addition:

-

St imulus Attributes

1.

2.

3'

The problem should present a real-world

situarion which requires the addirfion
of decimals.

There should be ef{ther three ov four
addends.

fo morxre t wo of these
should have the n:l:%bu of decimal
places. At least of the addends
should be a mixed decimal number.

e .
The addition process should require at
lepst two regrou)ing steps--cne of

‘theee-shtuld be meross the decimal

point.

The munbers chosen should each have no
moxe than five digits.

When choosing the addends, no digit
should be used more than twice,

This problem msy contaln extrsncous
information.

All br part of the data may appear in
a graph or table. If so, specific
instructions should be given referring
the applicant to the data source.

If a chart or graph is used, decimals
should be explicitly stated. WHowever,
the data should not appear in an
aligned fashion, as all in ore column
aligned by decimal points.

Demonstrates an ability to add decimals

one-step application

Response Attributesf

1.

2.

Format:

- X

b.

The choices should be aligned according
to the decimal point and arranged in
sither ascending or descending order.

Denominate numbers should be used when
appropriate.

Four alternative responses!

bl

e

The correct answer

One foil should reflect the result of
aligning the addends on the right rather
than by the decimal ppint and then
pointing off a pusber of decimal places
equal to the nuxder of places in the
addend with the greatest number of
decimgl places.

One foil should reflect the result ob-

tained by adding whole number agd decimal
cooponents independently and omitting the
quantity which should haye been "car‘ried."

.
If the problem contains extraneous
information, one foil should reflect
the use of either all or part of such
information. If not, this £21i1 should
reflect eithes the use of only part of
the necded data or the result of a
computation error other than that de-
scribed in ¢ above.

Another possible response:

"None of the above” may appear in the fourth
position to replace any of the alternati{ves.
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Code Mha-~
skill Banic} Mathemat {cs . . ( "
\ ~N
Subskill Demondtrates an ability to subtract decimals
- 1tem Descriptos Pecimal subtraction: compotation C»
. *Stimulus Atteibutes } Response Attributes )
1. The problem should require the subtraction 1. Format: Hf‘
of one mixed decimal number from another
nixed decimal nwpber of greater numerical a. All numerical choices should aporarx as
value. mixed decimals.
R
2. The problem should be written in sentence, b. Numerical chofces should he aligned
form. . ) accorﬁing to the decimal point and
arranged in either ascending or descending
1. The minuend should be a 3-digit mixed order.
decimal number with one decimal place.
. | Yo 2. Four alternative chotces:
4. The subtrahend should be # 4-digit mixed . <
decimal nusber with two decimal places. a. The correct answer g
S, At least two regrouping stefs should be L b, One foil should reflect a fatlure to
required, including one frog tenths to regroup from tenths to bundredths.
hundredths. Instead, the hundredths digit s "brought
. down. ™ .
6. In selecting the stimulus numbers, no . ~
digit should be used more than twice, ' c. One foill should reflect the result of
treating the quantities as whole numbers,
that s subtracting the 3-digit number
from the 4-digit number and marking off
° two decimal places.
d. One foll should reflect the result of.

aligning the problem correctly but taking
the smaller digit from the larger fn
each column.

Other possible responses:

3.

“None of the above' may replace either
a or d. This alternative should appear
in the fourth posit{ion.

To replace either b, ¢, or d, the resuit
of bringing down the hndredths digit

of the subtrahend and completing the
rest of the subtraction correctly exce
for failure to compensate for one of the
other regrouping steps.

£
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Response Attributes

Code Mha~ba

skill ‘ Basic Mathemat ics

Subdbskill Deponstrates an ability to subtract decimals
Item Descriptor Decimal subtractionf one-step application
Stimulus Attributes é

1. The problem should present 2 real-world 1.

situation involving money which requires
for its solution a one-atep subtraction

of decionls. .

3.

The minuend shohld de a whole number
less than $100 and greater than $10.
It should be written as a vhole sumber,
not as a nixed decimal {e.g., $32 not
$32.00).

The subtfahend should be a deollar and
cent amowunt less than the minueng. A

. digft other than O should appes

4.

5.

hundredths place.

‘Sales tax should ®ot be included or

considered in this problem. -

In selecting the stimulus nucbers, no €
digit should be used more than twice.

Extraneous infomation my appear in
this problem.

All or part of the data wmay appear in

a chart, table, or map. If so, the
problep statement must explicitly direct
the applicant to the data swr;e.

\ 3.

Format:

e

All numerical choices should involve
both dollars and cents and be expressi
in standard form (e.g., $10.33).

Alternatives gipould be right justified
and arranged in either ascending or

descending order.

Four alternstive choices:

Re

b,

d.

The correct answer

The result odtained by subtracting the
whole ausber portion and bringing down
the decimal fraction

1f extraneous information appearxs in the
problem, one foil should reflect the uvae
of all or part of such information. If
extrancous information is not included,
then this foil should be the result
obtained by not reducing the ones

digit in the #inuend to reflect a regroup-
ing from ones to tenths.

One foil should ba the sum of the
st imulus numbers.

Another possidle fo;.l:

"None of the above” may replace either a, ¢,,
or d. 1f used, this altermative should
appear in the fourth position.

A
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Code M5a-~7
Skill Sasic Mathematics
Subskill Demonstrates an ability to multiply decimals A
Item Descriptor Decimal multiplication: computation
Stimulus Arrributes ¢ ‘ Response Attributes
i, The problem should require the multiplica- 1. Format:
tion of two decimal numbers, fractions ™
and/or mixed. . All numerical chofices should be aligned
: ’ according to the decimal point and arranged
2., The problem should be written in either in efther sscending or descending order.
sentence Qr horfgzontal form. If the '
horizontal form 18 used, iInstructions 2. Four altemnative responses:

may read "Find the product” or "Multiply.”

3. One of the factors should consist of

three non-zero digits; the other should
have three digits--exactly twe of these
should be non~gero digits greater than

5.

1]

4. Each of the two factors shouid have at
least one decimal place.

5. Thes»

should be no more than four decimal

places in the produrt.

f. Ar least two regrouping steps should be

NereSsary.

7. 1In choosing the factors, no digit should be
used more than twice.

-2
o |

a. The correct answer

b. One foil should reflect an error in
regrauping during sultiplication,

¢. One foil should reflect an alignment
error during multiplication.

d. One foil should reflect either (1) the
omission of the decimal point or (2)
an error in positioning the decimal point.

Anather possible response:
"None of the sbove™ may replace either a, b,

or c¢. This choice should appear in the
fourth position.



Code M5a-78
Skill Basic Mathematics
Subs?lll

Item Descriptor

Decimal sultiplication: .

Stimulus Attriduted-——---

1.

{

The problem should present in short paragraph
form a real-world situation requiring a one-ste

multiplication of decimsle for its solution.

3.

‘n

6.

7.

9.

It s?w:u.g not be necessary to convert glven
information to decimals before muitiplying. For
example, tax and interest rates should not be
expressed as percents.

At least one of the two factors required for the
solution should have at least one decdmal place.

Each factor used should contain no more than

five digits. The mulziplier should have no more
than two non-zero digits. The sul icand .
should have no more than three non-zerp digits.

There should be no pore than four decimal places
in the product. .

At least one regrouping step should be necessary
in the multiplication process.

When choosing the facte¥s no digit, other than
zgero, should de used mor® than twice.

Extraneous information may appear in this
praoblem,

All or part of the dats may appear in a table
or graph. If so, a specific imstru:tion such
as “See the chart” must be included in the -
problem statement.

by

et

Demongtrates an ability to multiply decimals

one-step application

-Rusponse Attributes .

1. Formar:

n.

b.

Alternatives should be aligned according
to the decimal point and arranged in
either ascending or descending order.

Dencninate nunbers should be used when
applicable.

2. Four alternatives:

bl

(3

d.

The correct answer

One foil should be the result of
choosing the wrong operation.

One foil should reflect either (1) the
onission of the decimal point or (2)
an error in pesitioning the decimal point.
The nucber of places in the produet
should be the same as fn the facror with
the greater susber of decimal places.
)
1If extraneocus. information appeard in the
problem, one foil $hould reflect the use
of stther all or part of that information.
1If not, this foil ghould reflect a compu-
tational error somewhere in the multipli-
cation process.

3. Another possible response:

"None of the above” may replace a, b, or d.
When used, this slternative should appear
as the fourth choica.

T
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Code
Skil

Subs

{tem Descriptor

 Stimulus Attributes

M5a-8
1 Basic Mathematics
kill Demonstrates an ability to divide decimals

Pecimal division: computation

1.

3.

5.

Response Attribates -

The problem should require the division
of either s mixed docisal number or a
whole aumber by a decimal fraction.

1.

The problem may be written either
horizontally or in sentence fors.
If the horizontal form is uand, use
* not ;— to indicate division.
Instruct ions may read "Divide” or
"Find the quorient.”

The dividend should de either a 3-
digit whole number or a 3-digit
mixed decimal with one decin‘gl Place.

The divisor should be & 2- or 3-digit
dgcimal fraction with only one nonh-
zero digit. * .

The quotient should have at most one
decimal place and the remainder should
be Eero. ‘ .
When choosing ‘:he numbers, ne digit
should be used moxe than twice.

Format
a. There should not dbe a zero to the left
of the decimal potnt if the nusber is
1ess than one (e.g., .5 not 0.5).

Commas should be used when the whole
nugber contains more than three digits.

Alternstives should be aligned according
to the decimal point and arranged in
either ascending or descending order.

Four sltemmative choices:

a. The correct angwer

3

One foil should be the result of dividing

bl
by a whole number rather tham a decimal.
c. One foil should ten timos grester than
or one-tenth of correct answer.
d. One foil should da the Tesult of switching

the places of the dividend and the divisor.
The quotient should contain at most three
non-gero digits.

Another possible response:

None of the sbove® may replace either &, b,
¢, or d as the fourth choice.

47



Code M3a-Ba

skill Basic Mathematics
Subskill Demonstrates an ability to divide decimals
Item Pescriptor Decimnl division: one~step application f?
- Stimulus Attributes _ ~ ' Responsrc Attributes
i 1. The problem should present in short paragraph 1. Format:
~ form a real-world situatiop which requires g
' . one-step division process for its solution, a. Alternatives sbould be aligned according
to the decimal point and arranged in
2. The divisor should be efther a decimal either ascending or descending order,
fraction or a mixed decimal number. It ,
should contain no wore than three significamt b. Commas should be used in whole mumber
digits and no more than four decimal places. . components exceeding three digits.
hd 3. The div;dend way be 8 whole mmber, decfmal ¢. Denominate nusbers should be used when
fraction, or mixed decimal, It should appropriate. i
cronsist of no pore than<five digits and
rontain no more than four significant digits. # 2. Four alternative respomses:
4. The divisor and dividend should not have a, The rorrect answer

the same number of decimal places.
b. One foil should be the result of using

5. The divisor should net be a facter of 10D, the wrong operation; this may also
Neither should it be such that the problem involve a rounding process (e.g., if
could easily be solved by a multiplication subtraction is ugad, the anawer 47.34

+  process, €,8., if the notebooks were 50¢ wight be roumded to 47).
each, then twe could be bought for each
dollar. . - ¢, One foil should be the result of mis-
* : placing the decimal point by one place,

either to the right or the left.
8, Except for zero, no digit should appear

more than twice in the two numbers chosen d. One foil should be the result of reversing
for this problem. the divisor and dividend; this result
- may reflect a misplacement of the decimal
7. A rounding step may be required; {f so, ; point.
explicit ‘instructions must de given as to : N
how many decimal places. Care should also 3. Another possible foil:
be raken to Avoid rounding an exact sanswer
vhere che last non-zexo digit is 5. "None of the above" may replace either a, c,
' or 4. 1f used this should be the fourth
f/f 8, This problem may contain extraneous alternative.
informat ion.

9, A part of all of the data may sppear in s

chart, table, or graph, If so, instructions "
should direct the applicant to the data
source.

45
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2.

.

5.

tributes

Cede Mia-9 -

Skili Banie Mathematics

Subakill .Demstrates an ability to add fractions
Item Descriptor Fraction addition: computation

Stimulus Attributes

1. The problem should require the addition 1.

of two oixed numbers.

The problem should be written vercically.t
Instructions .should read "Find the sum”
or “Add."

The addends should be two mixed numbers,

One of these ahould be less than 10; the

other should de greater than 10 but less

than 100, 2.
The fractional components of the mixed

numbers should be proper fractions

expressed fn lowest terms., Their denomi-

nators should de two different numbers *
from this 1ist: 2, 3, 4, 5, 6, 8, 9,

The denominators should have no comson

factor other than 1. !

The sum of the fraction compenents should
be greater than 1.

51

AlN altematives should be mixed nucbers.
Fragttions should de reﬂuced to lowest
te

B

b. Alternatives should be right justified
and arranged in either ncendius or
descending order.

Foulr alternative choices:
a. The corvsct answer

b. The result of sdding the whole nuxbers
correctly but adding the fractions dy
adding the nunerators and dencainators
separately

c. The re:mlt of addlus only the fraction
components

d. The result of performing all the steps
coxrrectly except forgetting to add one
to the whole numbey component after

changing the improper fraction to u
mixed mmber

Other possible responses!

a. "Sone of the above” may replace either
a, b, ¢, or d. 1f used, this choice
should appear in the fourth position.

b. The result of choosing the correct
common denomdnator but using an incorrect
procedure to obtain the numerators

1.3 3.8
(e-s-. 3 12 and ‘ 12 with

an answer of 19 % . This may

replace either c or d.).



Code
Skil
Subs

item Descriptor

HSﬂ-ga .

1 Basis Mathematics

kill

Fraction sddition:

Stimulus Attributes

1.

2.

The problem should present in short paragraph
form an everyday situation which requires a
one-step addition of fractions for its solution.

There should be two or th ends——aither
fractions or mixed pusbers. At least one of
the addends should be a mixed number. The

value of each addend should Be less than 100.

The rractfonal components should be proper
fractions expressed in lowest terms. Their
denominators should dbe two or three different
numbers fros this list: 2, 3, 4, 5, 6, 8,

9, 10,

The sum of the fractions should be greater than
1.

Thi{s problem may contain extranecus information.

All or part of the data may be presented in a
chart, table, graph, o drawing. However, the
mixed numbers needed for the solutfon must be
explicitly stated. No estimation should bde
required. Additionally, instructions such as
"Refer to the graph” must be specifically
stated {n the probdlem.

-

Demonstrates an ability to add fractions

one-step application

Response Attributes

1.

3.

Format:

a. Altermatives should be fractions or mixed
putbers, Fractions ghould bde proper
fractions, :

b, Alternstives should be right justified
and arranged in either ascending or
descending oxder.

¢. Denoainate mumbers should be used.

Four altersative responses:

8- The correct answer; the fraction
component should be reduced to lowest
terss.

b. One foil should be the result of adding
the whole numbers correctly but adding
the fractions by adding the numerators
and denosinators separataly. This
fraction may or may oot be reduced to
lowest tQIme.

c. One foil should be the result of a wrong
operatton\ .

d. 1f extraneous information appears in the
problem, one foil should reflect the use
of all or part of such informaticn. Other-
wise, this foil should reflect the result
of performing all the steps correctly
except forgetting to add to the whole
number component after changing the im-
proper fraction to 8 mixed number.

Other possible responses:

a. Response 4 may be replaced by the result
of choosing the correct common dencminator
But using an incorrect procedure to
obtain the mmerators,

b. "None of the ahove" may appear in the
fourth position replacing either a, ¢, oF

-~
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y &

Response Attributes

Format: '

f

a. Altexnatives should be either fractions
or mixed nusbers., All fractfons should
he proper fractions expressed in lowest

terms,

b. Alternatives should de right justified
and ordered according to aither ascending
‘or descending value.

-

Four alternstive responses:
@, The rofroct answer

b. One foll should be the result of a failure
to regroup., If the Bfmuend is a whole
mmber, the fraction would be brought down.
1f the minuend is a mixed number, the

1..C.D. would be correctly chosen but the
smaller quantity would fe subtracted from
the larger.

c. One foll should be the result of & failure
to record the regrouping step; the foll
would be one greater than *he correct
answer,

d. One foll should be the sum of Yhe quantities,

Code M3a-10
Y 3 6% S Bas{c Mathematics
L]
Subskill Demonstrates an ability to subtract fractions .
Item fr-scraptor Fraction subtrastion: rcomputation
. b

Stimulus Attri?utes“
1. The problem should veguire the subtraction i.

of a mixed mmber from either a whole or

mixed number. .
2. The problem should be .presented in vertiral -

form. Instructions may be: "Subtract" or '

"Find the difference,”
3: The minuend should dbe either a wheole or 3

mixed number with a value betwoen 10 and

100,

2.

4. The subtrahend shonld be a mixed number which

in less than the minuend.
5. The %ubtrartiun of the fraction should® reguire

A regtouping stap.

-

The denominator(s) of the chosen fraccion(s)

should be from this list: 2, 3, 4, 5, &, 8,

9, 10, 12, If tw fractions are used, their

denominators should be different numbern

from this list. -
7. All fractions used should be proper fractions

expressed in lowest terms.

3.

Anather podsible response:

"wone of the abuwve' may be substituted fnr(;ithet
a, by ¢, or 4, in the fourth foil position.

o1



Code MSu~10n
skill Haulc Mathematics
Subskill Demonstratey an ability to subtract fractions

Item Nescriptor

Stimulum Attrihutes

1‘

2.

3'

Fract ion subtruction:

forn a real~world situstion requiring for its
solution & onv-stdp subtraction involving
fractions,

The problem sm\uiprvsmt in short paragraph i.

The minuend should be efther &4 whole or a
nixed numher, ITts value should be between
10 and 100.

The subtrahend should be a mixed number less
than the minuend, This fraction component
should be greater than the fraction in the
minuend 1f one exisrs. ’ ’

The denominators of the fractions chosen 2.
shouid be from this lise: 2, 3, &, 5, 6,

8, 9, 12, If two fractions are used, their

dennminators should have no cosmon factor

other than 1. - -

All fraction components should be proper

frartions expressed in lowest terms.

Extraneous information may appear in this
pruhlem.

All or part of the date may appear {n a
ehart, table, or drawing. 1f so, specific
instructiens such as "See the drawing”
must be included in the problem.

3.

onc-step application

Kesponse Attributes

Format :

a. Alternatives should thhcr fractions
or mixed nunbhers. All YTractions should
be proper fractions expressed in lowest
termy,

Alternatives should be righr justified
and ordered according to either ascending
or descending value.

. Denominate numbers should be uscod vhep
appropriace.

Four alternative choices:

A, The correct answer

b. One foil should de the result of 8 failure
to regroup. When the minuend is a whole
sushar, this would result in sioply bring-
ing down the subtrabend fraction. When
the minuend is a mixed nusber, this would
result in a correct L.C.D. but the

smaller quantity would be subtracted from
the larger.

One foil should b
the two quantities.

the result of adding

1f extraneous {nformatfon appears in the
problem, one foil should reflect the use
of 831 or part of such data. If mot,
this foil should be the result of a
failure to record tpe regrouping step-~
resuiting in an answer 1 greater than
the corract answer.

Another possible response:

"None of the above” may appear as the
fourth choice replacing either a, ¢, or
d. If used, this altemstrive should

appear in the fourth position. ey

P
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Codo Mha~11
Ski1l Bagic Mathematics
Subnkiil

Ttem Descriptor

Stimulus Attributes

xl

s,

3e

The problem should require the
sultiplication of a fraction
and a mixed number.

The problem should be stated in
sentence formg use the word
"oroduct.”

The fraction should have 1 as the
nusrator and either 2, 3, or &
as the denuminator.

The mixed number should be less than 10.
Its whole number component should not

be evenly divisible by the denominator
chosen i 3 above. 1ts fractivnal
component should have 1 as the numerator
and a denominator of either 2, 3, or 4,
However, the denominator should not be
the same as that chosen in 3 above,

The pumbers selected should
pecessitate o reducing or cancellation

113 3

i
utep ‘t'-R.. '73 x —-z - --—Ix: - 2 z’.

Fraction multiplication: computation

Demonstrares an abiliey to pulriply fractions

Response Attributes
1. Format:

a. Fach alterpative shoold be
expressed as either a proper
fraction, o whole number, or o
‘mixed nusber. All fracticons
should be reducdd to lowest
LOT™IN,

]

h. Alternatives should be right
Juseified and arranged arcording
to elther ascending or descending
order.

2. Four alternative responsesd:
a, The correct answer

b, One foll-should reflect the
result of multiplying one
factor by the reciprocsl of
the other factor.

¢. One foil should be the whole
nmber plas the product of
the tvo fractions.

d. One foil should reflect” the
result of adding the twe
nunbers.

3. Qtber possibdle responses:

a. "None of rthe above" Aay
replace either a, b, or d.

5. One foil should refleecr an
vrror in chenping 3 mixed
number to an {mproper fraction,
or wice versa., This foll may
replace b, ¢, or 4, If usud
this fofl spould appear in the
fourth position,

93-



LR 1Y Mhn- }‘l.g
skalt Basndic Mathematien
Subrr kil Demonstrates an ahility to multiply fractions

tam Desvriptor

Stimulun ALt _a_t_n,x_u{s

1. The problem should present {n short
paragraph form a4 real~-world situation
which requires the applicant to find
a part of a part of a quantity.

2. T‘n\prnpvr fractions should be
fiven,

3. The word numes of the fractions
should be used in the problem

© »  Hlem,

4. The deneminators of the fractions
chosen should be two different
mmbers {rom the list: 3, 4, 3,

6, B. tne-of the {ractions may
be 4 unit fractiom,

%, The correct answer may be a whole
number, a mixed number, or & fraction.

6. The cvorrect answer,should not
require a rounding process.

7. Extraneous informsation may appear
in the problem.

oz

Friaotlon mattiplication:  one- or two-step application

Response Artributes

i. Format:

#. The choices should be right-
justified and arranged in
either ascending or descending
order. .

b. Denominate numbers should be
used wheb appropriate.

¢. Fractions appearing in the
choices should be proper and
reduced to lowest terms,

2. Four alternative respomses:
a. The correct answer

b. One foil should reflect the
result of finding the difference
of the two fractions and then
multiplying dy the whole number.

c. One foil should be the result
of mltiplying the whole number
by one of the fractions,

d. 1f extraneous Information appears
in the problem one foil should
reflect the use of all or
part of such information. If
not, the foil should be the
resulr of multiplying the whole
number by the other fraction.

3. Another possible response:
"None of the above" may appear in

tinr fourth position veplacing cither
a, b, ¢, or d.

o4



Code MSa-12

Skill Bas{c Mathemarics

,Subskill Demonstrates an ability to divide fractions

1tem Descriptor ¥raction division: computation

» ’ .
Stimulus Attributes Response Attributes
1. The problem should require the 1. Format:
division of a fraction by another
fract ion. . ) Alternatives should bde right justified
‘ and arranged in either descending or

2. The problem should be written in ascending order.
efther hor{zontal or sentence form.
If written in horizontal form, 2. Four alternative choices:
instructions should réad "Divide”
or "Find the quotient." a. The rorrect answer

3. The divisor and dividend should be ‘ b. One foill should be the result
proper fractions expressed in of multipiying the two fractioms.
lowest terus.

¢, unr foil should be the result .

4. The denominators of the fractions of sultiplying the divisor by

should be two different mmbers the reciprocal of the dividend.

from this 14st: 3, 6, 7, 8, 9, 12.
d. One foil should be the result

5. Neitker of the fractions should be of finding the L.C.D. of the
a unit fraction. two fractions and the correct
equivalent fractions but
6., Tha quotient should be either a then making an error in the
fraction or mixed pumber, . computation process.

3. Another possible responset

"None of the above' may replace
either a or d . This alternative shoul
sppear in the fourth posirion. o
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ERIC

Aruitoxt provided by Eic:

Cada Mya- 11
skill Basic Muthematics
Subrikill

Item Descriptor

Stimulus Artributes

1.

3.

numbers, decimals, and tractions

-

The statement should be symbolic and 1.
written horizontally, Instructions

should direct the applicani to

deteraine the value of the

expression.

The preoblem should be construsrted . 2.
to reflect the application of

at least two structural properties

e g., distributive, associative,
faverse), 4

The arithmetic should be simple if
struwtural properties are used, but
cun;vlh'nnx;l otherwise (e.g., 3.47 +

1,53 = 5 and 5 x 3= 1.
The expression should require the

use of at least one pair of
parentheses.

Demonstrates an abflity to add, subtract, multiply, and divide whole

 Stmplifying.a mathemat fral expression using properties of operations

-

Responsc_Attributes

Format :
Numerical answers should be aligned
by units place and arranged in gither

ascending or descending order.
Your aiternative choices:
a. The correct answer

b. One foil should reflect a
procedural error {nvelwving the
parentheses.

c. Une foil should reflect a
procedural error involving
order of operations.

d. One foil should reflect s
computational error; this may
involve a failure to perform
one of the steps,

{
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fode Mib-1 .

Skill ) Basic Mathematics

Subsktli Demonstrates an:understanding of the meaning of fractions ®
Item Descriptor Fraction seaning: order

-

R

Stimulus Attridbutes

1.

2‘

]
The problem should ask the applicant
to determine which of four fractions
has the least or greatest value,

The data ahonﬂd be presentetf in the
alternative choices.

Denominators of the fractions shounld
be either less than 20, or a
sultiple of 10 less tham or equal
to 100, or a multiple (2, 3,

4, 5, or 10) of the dencminator of
the correct answer.

»

Response Attributes

1.

Format:

8.

Ceo

All alternatives should be
proper fractioms expressed in
lowest terms.

The alternatives should be
right justified. fd

The alternatives should not
be srranged in either ascending
or descending order.

Four alternmative \choicns :‘

8.

b.

o7

The correct answer

One foil should be the
fraction with the least or
greatest value depending

on the nature of the question.
The correct answer and this
foil should have the same
nuperagor.

One foil should have a mmeratcr
and & denominator greater (less,
than the numerstor and the  °
denominator of' the correct
answer; and sither the numeyaror
or the dencminator should be

a multiple of or a factor of
the numerator or denominator in-
the correct answer.

One foil should beve the same
denonminator as the correct
answer but have f greater
{smaller) numserator.
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{ode Mubh-la

Skil Basic Mathewmaties -

Suhek i1 Demonstrates an understanding of the meaning of fractions

IMem Doneriptor Fractjon meaning: model interpretation

Stimulus Attributes ‘ Response Attributes (,

1. This problem should require the 1. Format:
applicant to determine which of
four part lally=shaded figures a. Responses should be statements
repserants the same Traction. The which explicitly state which
vumer ic name of the fraction should figures rifresent the same
nut be given. fraction. Statements which

refer to a portion of the

2. Four figures {circles and/or figures should read: "Figures
polvgons) should be used. Two represent the same
wimilar tigures may be used provided Jrattion.” ’
that there is an vbvious difference
in thetr arcas and/or in the orientation b. Responses should dbe randomly
ol the shaded portions. : ordered.

3. The figures should be divided into 2. Four alternatives: one of these
it number of equal parts. Some of will be the correct amswer.
these parts should be shaded. The . :
ratio of the mumber of shaded parts a. One choice should be an explicit

to the total number of divisions
will determine the fraction which

statement naning the figures
which have an equal number of

the figure represents. shaded parts but which do not
have shaded areas which are

Seluction of flgures: equal in size.

2. tme figure should be the b. One choice should name the base

"base' for construction of the
other figures. This bage
figure should represent a

figure and the figure containing
a number of shaded parts which
is 8 multiple of the mumber of

proper fraction in lowest ghaded parts in the base figure.
terms. Its denominator should -
be either 3, 4, or 5. b c. One choice should citly

L

nane those figures having
both an equal number of
shaded parts and ao egqual

b, One figure should have the same
nuober of shaded parts as the

base figure. The size of the shaded area.

shaded arca in this figure

should not equal the size of d. Baclrof these figures represents
the shaded area in the base s a different fraction.

figure. This figure may or T

may not repYesent the same X There should be only one choice

fraction as the base figire. which is a true statement.
¢. Onp figure should have a number

of shaded parts which is a *

multiple of the number of

shaded parts in the hase

figure, This figure may or

mavy not represent the same

fraction.

d. Dne figure should bhave a shaded 4
area equal in size to that in i
the base figure. [t should

also bave the same number of
shaded parts a. the base.
This figure may or may not
represent the same fraction.

The figures should be labeled Figure
1, Figure 2, etc, However, they should
pot be numbered according to 4 a-d.

Cave should Le taken that there. .
should be only one fraction which
has equivalent representat fons.



Cﬂd" M Sb‘ 2 )

skill Basic Mathematics )
. Subsk 111 Demonstrates an ability to use fractfons
1tem Descriptor Fract ion use: ratlio, one-step
Stimuluy Attributes - Response Attribures
{ .
1. -The problem should presest in a short : 1. Format:
paragraph a real-world situation ’
involving ratio. a. All numerical choices should
: be right justificd and arranged
2, The ratio and one proportionate . in either ascending or
part should be given. The applicant : descending order.
should de asked to find the amount
of che other part. - bh. Denomipate numbers should be

used when appropridgeg.
3, The ratio should consist of 2 whole

numbets greater than 1 but less 2. Four alternative respogfes:
then 10. They should have no common
factor other than 1. : C, a. The correct answe
4. The number representing the "part" b. Ome foil should be the result of
should be a whole mumber having no reversing the ratio.
more than 5 digits and no more than ’
3 significant ‘digits. c. One foil should be the result
. of treating the "part" as &
5. It should not be necessary to perform total.
a rounding process in oxder to
calculate the right answer. d. If estraneous informatien
appears in the problem, one
- &, Extrancous information may be foil should reflect the use
included in this problem, . of all or part of such

information. If not, this

foil should be the result of
treating the "part" as a

whole and considering the wrong
number from the 2 ratic numbers.

3. Another possibie response:
"None of the above” may appear

as the fourth choice replacing
either a, b, ¢, or d.




=

{ode Mobh-3
skill Basic Mathematics
Subskill

Itvm Descriptor

Stimulus Attributes

Percent meaning: .eguivaleace to fractions

1.

Demonstrates an understanding of the meaning of percents

Response Attributes

The problem should present ia short
paragraph form a real-world

situation which requires the applicant
to change a praper fraction to its
percent equivalent. s

1.

Both the numerator and the denominator
of the fraction should appear in

the problem written in their word
names {e.g., four, not 4). The
resulting fraction should be in

lowest ferms.

The following fractions should not

113121 1
ALY 3' 3> §» and 75

or any multiple of -1-5-.

be used!

if a rounding process is required,

the problem stem should state that

the answer should be rounded to the
nearest tenth of a percent.

Extraneous information may appear
in this probdlem.

S

Format:
a, ALl mmr‘ical choices should

use the psrcent sign. Fractional
percents should be rounded to the
nearest tenth of a percent.

b, Choices should be either right
juptified or aligned according
to the decimal point.

c. Choices should be arranged in

either ascending or descending
order.

Four alternative choices:
[

The correct answer

One foil should be the result
of converting the fraction to

a fraction other than hundredths
or incorrectly coavarting from
a decimal to a percent.

One foil should reflect the
result of reveraing the mumerator
and the denowsinator.

If extraneous information appears’
in the probdblem, one foil

shonld reflect the uwse of all

or part of such information.

1f not, the foil way be the
result of changing a unit
fraction with the correct
denominator to a percent.

Other posfible foils:
a. Except in a situation where
rounding is required, "None of the
above” may be @fed as the fourth
altemative to replace either

r, ¢, or d.

Response d may be raplaced
by the result of using only
the numerater of the fraction.



-

Code Mib-34

Skill Basic Mathematics

Subskill

Ttem Deseriptor

Stigulus Attributes

Percent meaning: wmadel interpretation

1.

2.

3.

5.

7.

Demonstrates an understanding of the meaning of percent

Response Attributes

The problen should be a real- 1.
world situation in which the N

part{tioning of & fotal quantity

is depictod in a graph or a draving.

The situation should be presented

in short paragraph form and shouild
require an approximate determination
of what percent a part is of the

whole,

The part should be comprised of 2.
at most three sections or all but

one section. . -

The partitioning of the whole
should de such that the percent
can be determined by visual
ohservat ion.

The Correct answer should be restricted
to one of the following percents:
25, 33, 67, 75, or a multiple of 10.

Data which would permit an arithmetical

compuration of the answer should not

be provided. However, extraneous

information may be included in the

problem statement. )
The problem question should state

that only an approximste answer

is required,

Inciuded in the problem statement
there shovld be an explicit
instruction such as "See the graph.”

The graph or figure should bde
labeled.

Format:

a. Alternarives should be written
as whole number percents,
using the aymbol X.

h. Alternatives sbould de right
Justified and arranged in
either ascending or descending
order.

Four alternactive choices:

&. The correct answer

b, One foll should be the number
of sections which comprise the part.

c. One fofl should be the complement
of the correct answer.

4. One foil should cequire a

discrimination ¥ith respect
to one of the following: O,
10, 25, 33, 50, 67, 7%, 90,
100. ‘The difference between
this fofl and the correct
answer ghould be at least 5,

Another possible response:

"None of the adove” may replace
either a, b, ¢, or d. If used,
this nitermative should apprar in
the fourth position.



Code H5b-4 ’

. Skill Banic Mathematics
Subskill Demonstrates the abiliry to use percents
Item Descriptor Percoentage: 511‘ threv cases; one-step

Stimulus Atzributes

1. The prollem should present a re§l-
world task which involves solvi
one of the three cases: fiad
percent, percentage, or base.

2. The nusbers chosen should be 2- or
3-digit whole numbers which have no
common factor other than 1. The
number representing the base
should not bhe a factor of 100,

3. Neither the percent invelved in the
problem nor the computed rate
should be less than 1X or greater
than 1000X.

4, The problem should require that the
answer de rounded to the nearest
%hole percent or whole number,

5. The last aon-zerp digit fn the
computed answer should not be 5.

6. Extraneous information may appear
i{n this problem.

Response Attributes

1. Formar: !

a. Denominate numbors should
be used when appropriate.

b. Numerfcal choices should de
right justified and arranged
in either ascending or
descending order.

2. Four altersative choices:

a. The correct answer

b. The result of a misinterpretation
of the prodblem. For example,
treating a whole mumber as a
percent or & percent as a whole
nunber {(e.g., 75 x .56 = 42).
This foil could reflect the
omigsion or misplacement of
the decimal point.

c. The result of rounding
incorrectly. For exampla,
rounding the quorient
expregssed as a decimal to
the nearest whole nunber
rathgr than rounding the

d. If extraneous information
appears in the problem one
foil may reflect the use
uf all or part of such
information. Otherwisas,
the foil should bde the
result of a computation error,
for exasple, interchanging
the roles of the dividend
and divisor in a diwvision
problem or performing the wrong
operation.
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Lode Fhee ol b
Skill Basic Mathematics
N
Sudskill \Demonstrates an ability to obtain dats from o chart or graph
Iten Dencriptor Table, graph, etc.t obtain dsta
Stimulus Attributes Response Attributes
1. The problem should present in 1, Format:
short paragraph form a real-
world situation.which requires a. Numericsl choices should be
the applicant to obtain data from either right justified or
a chart, table, or graph. aligned sccording to the

decimal point.
2. If a graph is used, it should be

either a bar or a line graph. b, Choices should be ordered
according to either ascending
3. Specific instructions in the problem or descending value except
stem should refer the applicent te when the nature of the problem
the table, chart, or.graph; dictates that they should not
be ordered.
%4 In order te maintain a reasonabdle -
lewrl of complexity the range of c. Denomingtive numbers should
the table or graph should be from be used when applicable,

ab x5 grid to an B x 10 grid,
d. Commas should bde used in
5. The table or graph must be clearly nusbers having four or more
labeled, including the ordinate digits.
and abscissa.
’ 2. Four alterpative responses:
6. The data sources should be baged

upon a scale. The scale must be ’ a. The correct answer
clearly stated——efither on the graph
or in the ladbel. It should he b. One foil ahould be the result
necessary to use the scale to obtain . of a misinterpretation of the
the correct answer. problen.
7. The data obtained may require inter- c. One foil should reflect an
polation. erroxr in using the dats
source. The foil should be
8, Extraneous information should be the result of moving one
. included in this problem, colum and/or one row away

from the correct solution.

d. One foil should be the result
of an incorrect use of the scale.
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Code MR ~la i
Skill Basic Mathematics

Subskill Demonstrates an ability to interpret data from a graph or table

Item Desrriptor

’

Table, graph, rtr.t(fﬁblnin dota and solve one- or two-step problem

Stimulus Attributes

The problem should present a real- <”'

Respunse Attributes

1. i. Format:
world situastion with the data .
presented in either a graph or a 4 The choices should be right
table, The problem statement . Justified and ordered by
should be in short paragraph form. eichpr ascending or descending
value.
2. The problem should require the
determination of dage from the b. The numerical answers should
graph or table and the utildzation be appropriate to the situation
of the data. presented; denominate mmbers
should be used when applicable.
3. The solution should not require the
determinut {on of moYe than three facts ¢+ The number of significant
from the graph or table, digits should be consistent
with the problem situation.
4. The solutfon of the problem should
involve one or two computational 2+ Four alternarive choices:
stepPs, using the data obtained -
from the graph or table. a. The correct answer
5. Included in the problem statement b. One foil should be the resulr
there should be an explicit instruction of obtaining rhe wrong dats.
such a8 “Se¢e graph.”
c. One foil should result from
6. If a graph is used, it may de either using the wrong operation,
a bar, rcircle, line, or pictograph. incorrectly performing the
. correct operation, or failing
7. To maintaln a reasonabdle level of to complete both steps of a
complexity the range of the tabdle two~step problem. :
or graph should be froma 4 x 5
grid to an 8 x 12 grid. d. One foil ghould be the result
, of 8 computational error.
8. Data may be presented as whole
pumbers, decimals, or percents.
Each fact should have not more
than three sigoificant digits.
9. The graph or table should be labeled,
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Cale Mad-1
Skill ' Basiic Mathemat {os
Subpkil} Demonat rates an ability to solve seasurcment problems

Item Deseriptor

Seimulus Attxibutes

1.

3,

Lenpth, capatty, amd wedphi:
or dlvis!nnfr

The Nitunlfﬁn should {nvolvd a peasurement 1.
of weight, vapscity, or lengt The problem

should be stated in sentence orghort para~

graph form,

The problem should require
either (1) a measurement
of two unifs to irs equivalent in terms of the
smatler of the wnits, (b) a peasurement
vxpressed in terss of one unit td\{is

ressed in terms

equivalent in terms of two unirs.

Compon abdreviations for customary units
may be used. Metric wnits should not de
abbroviated.

The nature of the conversion should be
explicity stated in the problem stem.

A one-step conversion should be sufficient
tae reach the correct solution.

I1f the conversion involves division, the
mrasurement should be selected so that
there is no remainder after one decimnl
place.

The miasurements should be expressed as
whole nunbers.

A table including the conversion factors 3.
for the units fnvelved should be provided,

All or part of the data may be presented {(n
a rhart or a drawing. If so, specific
fnstructions such as "Refer to the drawing”
should appear in the problem statement.

oneestap converslon via multiplication

Response Aterfbutes

format :

All choices should be expressed in terms
of the unit(s) reguested In the probles

stemm, ¥

b. Cosmon abbreviations may be used LO express
U.5. Custemary uilts. Word pases should b
used for the metric units.

¢. Alternatives should be right justified with

respect to ench unit and arranged {n either
ascending or descending order.

Four alturnative responsest

The correct Answer o

b. The result of not utilizing the amaller unit

Tge result of using the {

erse operation in
the conversion process .

If the units are in thé English system,
the result of treating the smaller unit
as a deciwal equivalept (4.5 ft.= & ft.
5 dn.); 1f the units are in the metric
system, the result of using an Incorrect
conversion factor

Another possible response:
“None of the above’ may replace either a, b, r,

or 4. T - alternarive should appear as the
fourth « ‘e



t«g; : ,

Cofs Md-1a

Skill Basic Mathematics

Subskill X Demonstrates an ability te solve messurement problems

qftem Deseriptor Length, capacity, and weight:  two units; one-step operation with

Stimulus Attributes

regrouping, addition or subtraction

1.

Response Attributes

The problem should {nvolve finding either 1. .Format:

the sum or the difference of two measure-
ments. The unit measurements may be either
length, weight, or capacity. The problem
should be stated in sentence or short
paragpiph form.

Eaclf mvasurement should be given in terms

of fwo units. These must be reasonably

related (e.g., 1bs. and ox., not tons and oz.).

tric units should not be abbreviated.

Only one conversion step should de necessary 2.
to reach the correct solution.

A table including the conversion
factor needed ghould be provided.

All or part of the data may appuar

in a chart or drawing. If so,

specific instructions such as

"see the drawing" must appear in '
the problem statement.

2. The choices should all be in terms

+ of either one or both of the units

used in the problem. Metric unige
.should not be abbreviated.

b. The choices should be right justified
“1th respect to each unit and arranged
in either ascending or descending
order.

Four alterpnative responses:
a. The correct answer

b, The result of using an incorrect

conversion factor (e.g., 1 1h. = 10
oz., ans. i1 lbs. & oz.)

c. The result of treating the
1nits as two separate problems;
in the subtraction mede, taking
the smaller nuwber from the
: larger; in the case of additfion,
failing te record or “carxy over”
during the regrouping process

d. One foil should be the result
of using the inverse operation.

Another possible response:

"None of the above” may appear as
the fourth choice replacing

gither a, b, ¢, or d&. If used, this
choice should appear fn the fourth
position.
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Code

Myl ih

Skill Basic Mathemaries

Subskill

Ttem Deneriptor

1.

operat fon(s) and conversion(s)

Stimulus Attributes

The problem should present in shors
paragraph form a resl-world situation
invelving a measurement of efther
capacity, weight, or volume,

The problem shosld be solved by
cither:  (a) one or two eperations
and one conversion, or (b) one
operation and two conversions.

Demonstrates an ability to spolve measurement problems

Ivngth, vapacity and weight: twoear three-step problem combining

Rerponse Attributes *

Format :

a. The altermatives should be
consistent with the itew
situation; either whole or
mizxed dencminative numbers
should be used.

h. Choices shonld be right justified’
and ordered ty either ascending

3. The major emphasis of the probles or descending value.
should be upon the conversion
process{es). Thus the operational Four altermative responses:
aspects should not involve wmduly
complirated computation. a. The correct answer

4, A table containing the needed : b. One foil should reflect a
conversion factors should be fatlure to make the final
provided. conversion satep.

5. 1f the problem is iotended to c. Dne foil should reflect
‘require two conversions then the either 2 misinterpretation
table sh .ild not include a direct of the problem or a failure
conversion from one wnit to the to regard some of the
other (e.g., if the prodlem requires {oformat ion.

a conversion from inches to yards,
the table should not include d. One foil should reflect the
1 vard = 35 inches). use of a wrong operation at
. some point in the computational

6. 1 v situation may require that the processing.
ar «wer be rounded either to the
nearest whole mumber or to one
decinmal place,

7. The situation may require a

Ysufficient” whole number
answer rather than a mixed number.

ERIC 67
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Subs

Item Dewerlpror

Mind=y

1 Basir Mathematics

XY

xill Nemonstrates the abiliry ro solve measurement problems

Stimulus Attridbutes

i.

L}

The probiem should present in a
short paragroph o real-world
situation which requires the
appllicant to determine which of
three rectangnlar dimensions
will result i{n the greatest
area for the least pevipeter,

The data should be presented in
the alternative choices.

Dimensions should be presented
as 2-digit whole numbers which
are mulriples of either 10 or

5.

Metric units should not be
abbreviated.

Dimensions for a square should not
be included.

9;'.

Area and perimeter:

application of furmula

Response Attributes

1.

Format : '

a.

Four alternative responses:

a-

b'

The dinensions should bde

presented as " by
W Units of

measurement should be given.

The choices should not be
ardered acrording to ares
size.

Metric units should not be
abbreviated.

The correct aaswer

One foil should present ,
dimensions which result in

a perimeter equal to that in

the correct answer and an

area less than that in the
corract SOEwWer.

e foil ghould presept
dimensions which result in an
area equal to that in the
correct gnswer and a perimeter’
greater than that in the correct
anpwer.

The statement, "The answer cannot
be determined from twe given
information." .

t

|



Code N -2a

Skill Basic Mathematics '
Subskill ' Demonstrates an ability to solve measurement probdblems

Item Descriptor Area, perimeter, volume: application of formula and a conversfon or

one-step problem

. Stimulus Artributes . Response Attridbutes
1. The problem should presemt in short 1. Format:
» paragraph form a real-world -ituation .
which requires the applic .nt to find a. All choices should be whole
the area of a2 rectangle, the perimeter numbers. They should be right
of & polygon {at most B sides) or justified and prranged in
the volume of a rectapngular dox in either ascending or descending
one unit: and %0 convert the order.
seasurement to anocher upnit or solve i
a one~dgiep problem. b. All choices should be denocminste numbers N

i . specifying the result of the cooversion.
2. The dizensions of the figure shculd be prcsented
it a drawing. Each dimension should be 8 2-digit c¢. Metric units which appear in the responses
whole number, excepr ai leasr on: dimension of a should not be abbreviated.
volune problem should not be a 2-1igit number.
v ) 2. Four alternative responses:
3. The prodlem stem should contain specific instructions

referring the applicant to the drawing. Common a. The correct answer
abbreviations for custemary units may be used.
, Word names rhould be used for metric units. b. tne foil should de one more or one less
than the correct answer reflecting in~
4. The solution of the problem should involve a correct rounding in the conversien Process.
conversion from a standard unit of measure
(e.g., square feet) to another unit of measure ' . One foil should be the result of using the
{¢.g+, Square yards) or to a nonstandard unit wrong formula, for example, finding the
of measure (v.g., scating capacity or gallions perimeter rather than the ares and then
of paint). . . converting correctly.
5. The consmersion factor should be presented in d. One foil should reflect only the apbplication
+ the problem stem. of the formula, for example, finding only

the area of the rectangle.
6. The dimensions of the figure should be selected
so that the product or sum of the dimensions
is not a whole mumber multiple of the conversion
factor.

71
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Skit

Subs

Items Descriptor

1.

2'

3'

5.

6'

4 -
“

. Ma-3
1 Banic Mathematics
ki1l Demonstrates an ability to seolve measurement problems

Elapued time

Stimulus Attxibutes
1]

The problem should present in
short psragraph form a real-
world situation involving the "
elapsed time between fwo events.

The specificatfon of each event
should invoelve two units of time
{e.8., hours and minutes, years °©
and months, weeks and days,

or days and hours).

Except for a.m. and P.1.
abbreviations, units should
be written out in the problem
stem (e.g., years, not yrs.).

The two events should not be
specified in the same tiwve

¢yvle as determined by the nature
of the problem, for example, I a.w.
and 2 p.m, would be in different
cycles for an hours-minutes

probdem but in the same c¥cle for

a days-hours problem.

The specification of the events
should be such that 1f an applicant
elects to usa a8 subtraction

proress to solve the problem, a
regrouping from one unit to another
unit will be required.

The specifications of the ovents
should e such that the elspsed
time shpuld not exceed three time
cycles as determined by the nature
of the problem.

Response Attributes

1'

Format:

a. All choices should reflect a
conventional methed of
specifying the time of an
event in terms of units of
time; common abdreviations
should be used (e.g., 1:30 p.m.,
1 hr. 30 min.).

b. The numerical components of
the choices should be right
justified (by units) and
arranged either according to
time sequence or in ascending
order according teo length »f
time,

Four alternative responses:

a, The correct answer

b, One foil should reflect an
independent determination of
the diffexrence of each wnit,
theredy avoiding the regrouping
step, for emample, finding the
difference between hours and the
difference between minutes as
tweo independent problems.

c. 0ne foil should reflect an
error in the subtraction process
*whereby regrouping is avoided
by subtracting & smaller
nusber frop a larger number.

d, One foll should reflect a
misinterpretation ?f the
problem or a failure to
note a precise detail in
the statement of the problem.



Code MS%-1

Skill Basic Mathematics

Subskill

Ites Descriptor Comparison shopping: best buy

Stimulus Attributes

1. The problem should present fn short
paragraph form a common task
involving comparison shopping.

2. The situation should present a .
choice between different ways
to package a product.

3. The problem should ask the applicant
to deternine the choice with either
the least or the greatest cost per
unit.

4, T;e problem should not ask a question
such as "Which is the best buy?”
unless "best buy" is explicitly
definea in the statement of the
problem,

. -

5. The data, should be pgresented in the

alternative cheices.

&

o

Applies mathematical skills to solve real-world problems

Response Attributes

1. Format:

a. Each choice will provide the
following data: the unit
{item or wessurement), the
number of units, and the total
coOst.

b. The mumber of units in the .
four choices should be different
but have a comwmon factor (p)
other than 1.

c. The total costs should be
Jdifferent.

d. The numerical units and prices
should each be right justified.

e. The alternatives should be
arranged randomly. —~

2. Four alternative responses:

a. The correct answer, which should
not have the common factor (p) as
the number of units; if a division
process is used, the correct answer
should be determined by examining
either the first or.second digit
in the quotient

5. In one foll the number of units
should differ from the number
of units {n the rorrect choice
by the common factor {p).

¢. In one foll the number of units
should be the common factor (p).

d. In one foil the number of units
should be a multiple of the
number of units Ina, b, or r.
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Coda
Skill
Subskill

Item Deseriptor

N

Stimulus Attributes

1. The pioblem should présent in short
paragaph form a common real-
world task which i{nvelves a
segu nee of goney fransactions,

2. The problem should fnvolve at
1east tv~ additive transactions
and at least two subtractive
tramsaceions.,

3. One of the subtraction steps should
fnvolve a whole number amount
written withour decimal places
(e.g., $75, not $75.00): one should
fnvolye a dollar and cents amount
{e.g., $396.58).

4, Ome of the addirion steps should
involve a whole number amount
;urlttun wirthout derimal places
/(e.g., $80); one should be a dollar
aud ceats amount (e.g.. $10.57).

5. At no point in the 5equenc; of
ivamca~rions s.hould the amount be
less than zexao.

performe

Moe~2

Bawpic Mathematics

Applies mathematical skills to solve real~woild problems

Sequence o money transact lons

3

-

6.. 1€ the-cgrputstional steps are
in sequenhtial order,

each computation should require

regrouping in addition or in

- gubtraction.

The range of the transactions.
should be S1 to $1000. @ ‘

¥

Response Attributes

Format:

1.

< e

Alternatives should all be
woney amounts written in
standard form with . ~=h
dollars and cents.
Alternatives should be right
justified and arranged in
either ascending or descending
order,

Four alterpative reiponses:

a,.

b‘

The correc\\respnnse

The result of treating either
the subtraction or the
addition of whole dollar
amounts {or both) as a cents
amount

The result of omitting one
of the transactions

The result of reversing the

* transactions, {.e., adding

rathey than subtracting and
vice versa

<



Code M-}

Skill «  Basic Mathematics
. Subskill Applies mathemat ical skills to solve real-world probleds
Item Deseriptor Rate . .
, Stimulus Attributes ‘ Respunse Attributes
1. The problem should present in short 1. Formar:
paragraph form a8 real-world task -
involving a rate-time situation. a. All choices should be denominate
nmbers .
2. The product and one component should ~ :
) be given,” The task should be to b. Alternatives should be aligned
'\\ find the missing compenent, according to the decimal point
- and arranged im either ascending
3. The solution should be reached by or descending order.

a one~step division operavion.

. 2. Four alternativa responses:
4. All data given stould be whole

numbers., a. The correct respomse should
be rounded to the nearest
5. Numbers used should not exceed five whole number.
digita. ’
. . b. One foll should be either 10
6. The wording should explicitly times or 1/10 the correct
state that an estimation or answer.
approximation is being requested.
_ If appropriate, terminology such c. One foil should be'the result
- N as "ropunded te the nearest of the correct operstion;
" but, with the positions o
hous” mav be wsed. dividend and fvisor Teversed.
N\ 7. Neither the decimsl .5 mer .50
should appear in the exact answer. d. One foil should de the result
. . of oultiplying the two mumbers.




T

# Mo-6

Code
Skiil Basic Mathematics
Subskill

Item Descriptor

Average

-

Stimulus Attributes

1.

3.

4.

e A

The problem should present in short
paragraph form a real-world situation
which requires the applicant to

find the average of a group of whole
nusbers.

Either four or five numbers may

be used., Ome of these should bde
repeated. Zero may be used once--

if appropriate——ss it is in grades,

The nusbhers chosen should be consistent
with a realistic situation. TIf data
refers to measurements of length,
weight, ete., no conversions should

be tequired to find the average.

The numbers chosen should not
exceed 3 digits, nor should

all the numbers be 1-digit
nusbers. -

Regrouping should be required ar
least once during the addition.

The average of the numbers should
not be a whole number.

The problem should require that
the average be rounded te the
nearest whole number.

The decimal part of the quotlent
should not bi .5, .50, etc.

L}

Applies marhematical skills to splve real-world probieﬂs'

Response Attributes

1.

Format : .

The alternatives should be right
justified and arranged in either ascend-
ing or descending order.

Four alternative choices:

Qe

b.

Ce

d-

The correct answer

tne foil should be the resulr of round-
ing incorrectly. If the correct answer
has been rounded down, then the foll
will be one greater. If the correct
answer has been rounded up, then the
foil will be one less.

One foil should reflect the "
result of using all the addends

to obtain the sum bur using

a divisor which is one less

than the correct divisor,.*

The result of a failure to
carry during the addition

None of the foils should correspond
to either the median or the mode.



Code Moe=5
Skill Basic Mathematicas
L]
Subskill . Applics mathematical skills to solve real-world problems -
Item Deseriptor Ratio: two-step
Stimulus Attributes Response Attributes
1. ) Th. problem should present in short 1. Format:
paragraph form & real-world situation P :
fovolving ratio. 4., The alternatives should be

whole numbers,
2, The ratio and the "total" quantity

should dbe given. The problem should b. Choices should de right
) be the detegntnstion of one of ' justified and arranged in
the two parts. either ascending or descending
‘ order. ~

. 3. The ratie should be expressed
" to . ¢. Denominate musbers should be

used when applicable.

4. The numbers used to express the rario

should be between 1 end 10. They 2. Four alternative choices:
should have no common facter other
than 1. : , \ a. The correct answer

5. The larger of the two ratio numbers b. One foil should represent the
should appear first. "other part.”

6. The nucber chosen to reprasent the c. The result of treating the
fotal quantity should be a multiple rat{o as & fractional part of
of the sum of the ratio numbers and the whole
a multiple of at least one of the
ratio numbers. The mmber of digirs ’ d. The result of performing only
{n this mmber may range from 2 to 4. * part of the mecessary computation

3. Other possible folls:

a. "None of the above” may
appear as the fourth alternative,
replacing d.

b. The result of dividing the
total by one of the ratio numbers




Code MS¢-6

Skll}' Basic Mathematics
Subskill Applies mathemat{cal skills to golve resl-world problems
ften Descriptor Scale drawing
Stimulus Attributes Response Attributes
1. The problem should present in short 1. Format:
paragraph form a8 real-world situation :
which requires the interpretation of a. All nuserical choices should
a scale drawing. be right justified and arranged
A in either ascending or
2. The data should appesr in a scale descending order.

drawing-—a map, blueprint, or plot,
bd.  Denominate numbers should bde

3. The applicant should de asked to . , used when appropriate.
determine an approximate measure~
ment when gi{ven the scale and the 2. Four alternative respimses:
drawving. .

&. The correct answer
4. The measurenment called for need not

be a "straight-line" distance; b. One foil should be the rasult

it may involve a sum (of a& many of using the wrong dimension(s).
as three messuresents), or a

difference. ¢. One foil sghould be the result of

‘ using the wrong scale.

5. A fractfon (either % or %) should .
be fnvolved in the solutfon of the d. One foil should reflect a
problem. Eithar the measurement computational error.
should not be an exact msultiple

4 ‘of the scale unit or the unit of
the scale should be a fraction
(e.g., %" = 10 miles).

8. The scale should be clearly presented.
The unit of the scale should be shown
with {ts cotresponding value helow
it as:

1l cm = 10 meters.

7. The problem stem should contain
specific instructions to refer
to the drawing.

-~

\“a....a"




Coder Moe=7

Skill Sasic Mathemat {en

Subskill Applies mathrmatical skills te solve real-world problems >

ftem Uescriptor Parchasing with multiple orders

Stioulus Ateributes Response Attributes

1. The problem should present in shoxt 1. Formuf:
paragraph form a real-world situation
involving the purchasing of seversl a. -All cholces should be money
frems, some of which are maltiple amounts aligned by the decimal
quang {ties, point and arranged in either

\ asrending or descending order.
2. Two of the purchases should be multiple

orders., b. Commas should be used {n all
! dollar amounts exceeding three

3. The problem should require no more digits.

than four computational steps for

its solution, 2. Four slternative responses:
4. There should be no more than a total a. The correct answver

of three nunzero digies in both favtors

in cach of the two required b, One foil should de a dollar

smultiplication steps. amount cormesponding to the

total nusber of itema ordered.
5. Semr or all of the data may be

-presented {n a chart, If so, the ¢. One fo1l should be the result
problem stem should specifically of fatling to include a
direct the applicant to the data single item order.
SOUTCe.,.
4. 1f extraneous informarion
. This problem may contain extrancous L appeara in the stem, one
information, ' foil should reflect the use
of 811 or part of such
7. This problem may require an approximate informatfon, If not, this foil
answer . , may be the sum of the money

amounts appesring in the sten.
3, Another possible foil:

Etther b, ¢, or 4 may be replaced by~ .
the result of associating the
wrang quant ity numbers with the
prices.

o g



M-8

Code
Skill Basic Mathematics
Subskill

Item Duseriptor

Stimulus Atfributes

Percent: two-step problem

A B

4 1.
2.
3.
o 4.
S
5.
6.
A

Applics mathematical skills to solye real~worid problems

Response Attributes

The probles should present in short 1.
paragraph form a real-world

situation which requires the applicant
to determine either (a) the percent

of iacrease or decrease which
reflects a difference between two
given quantities or (b) the result
when a given percent of increase or
decrease is applied to & given base
quantity. -

L

The percent involved should be less
than 1000% and should be & uhple
number percent. LS

The numbers should be chosen so that
the result of the multiplication

or division process contasins no
more than three nonzexo digits.

2’

This problem may involve a rounding
process. If so, the stem must
explicitly state how the answer ia
to be rounded, te the nearest
doll&f; tenthn [} &

If a rounding step is required, care
should be taken that the last non-
zero digit in an exact answer not

be the digit 5.

All or part of the data may appear
in a chart or table. 1I1f so, &
statement in the problem should
explicitly direct the aspplicant

to the data source.

Format:

.

Alterontives should either be
right Justified or aligned by
the decimal point.

Choices should be arramged in
eirher ascending or descending
order.

Denoninate nusbers should
be uvsed when appropriate.

Commas should be used in whele
number amownts having four or
more digits.

Four alternative rasponses for case a:

d.

The correct ansver

One foil should reflect the
vecult of using the wrong
quant ity as the bhase.

one foil should de the difference
bdetween the given guantities.

One foil should de the resulr
of dividing one of the given
quantities by the other.

Four alternative responses for case b:

The correct answer

One foil should be the amount
of {ncrease or decrease.

One foil should vreflect the
result of either treating the
percent as a whole number or
misplacing the decimal point
when converting to a decimal,

One foil should be the resulr

of dividing the basc by the per-
cent; this may aiso reflect ap
error in the placement of the
decimal point.

If rounding is called for {n the
problem stem, the correct answer and
the foils should reflect the correct
rounding pProcess.

78



Code Mie-9
skill Bagic Mathematics
Subskill

Item Descriptor

condition

Stimulus Attributes

1.

3,

The problem should present in short
paragraph form a real-world

situation for which there are several
possible solutions to the basic

task; however, only one of these
solut tons would satisfy a given
requirement.

The computation involved in the
golut fon should be winimai.

A drawing nr figure which would serve
as a model for formulating a solution
to the problem should be provided.

A specific statement in the problem
stem should direct the applicant to
the draving.

The problem should contain extraneous
information.

Ry

81

Applies ma.bematical skills to solve real-world problems

Visualizing the solution to a problem which sarisfies a specific

Respunse Attributes

l.

79

Format :

&

b.

The choices should be right
justified and arranged in

either ascending or descending

order. ‘\f

Denominate numbers should be
used when appropriate.

Four alternative answere!

a.

b.

The corgect answer

Cne foil should reflect the
result of using all or part
of the exiraneous data.

One 1oil should refluct 8
svlution to the problem
which does not satisfy the
specific requirement,

One foil should reflect a
comwon incorrect approach to
solving the problem.



Code

M- 10

skill Basi¢ Mathematics

Subskill

item Descriptor

Stimulus Attributes

1.

5'

7'

8,

i0.

1.

The problem should present in short
paragraph form a real-world
situation involving the application
of 4 formula.

The problem should be solely the
solviug of the formula. No further
conversions or computations should
be required.

The formula and the values of all
variables, except for the unkrown,
should be given.

1f a geometric foreula is used, a
drawing of the figure with the
appropriate labele should be given.

The unknown variable should be
isclated on the left ngde of the
equality sigun.

At least two but no more than four
computational steps should de
involved 1in the solution.

The formula should be such that
either parentheses or exponential
notation is necessary to indicate
A multiplicative step. P

The exponents 2 and 3 may appear
in the formula as powers of numbers
tess than 11,

All the variables {nvelved should be

whole numbers,

The constants (parameters) may be

fractions, decimals, or whole numbers,

1f W is tnvolved, its value should
be indicated as 3.14.

No rounding prugess should be
nevessary in the computation,

A substitution in a formula

Applies mathematical skills to solve real-world problems

Response Attributes

l'

Format:

8. All mmerical choices should
be right justified and
arranged in efther ascending
or descending order.

b. Denominate numbers should
be used when appropriate.

¢. Comsas should de used in all
whole numbers exceeding three
digits.

Four alternative Yesponses:

3. The rvorrect answer

. One fofil should reflect a
procedure error relating to the
misuse of either the parentheses
or the exponent.

¢. One foil should reflect a
computational error.

d. One foil should reflect a
substitution errer.

50



Candy Mh~-12

Skill Basic Mathematics

Subskill Applics mathematical skills to solve real-world problems

Iten Dvuvrlp:nr Comparison shopping: alternate pricing

Stimulus Attributes Response Attributes

1. The problem should present in short 1. Yormat:
paragraph form a real-world situation
involving an {tem which can be a. Numerical altermatives should
purchased either by price per unit be right juscified and arranged
measure (weight, length, volume) in either ascendifig or ’
or by a nultinﬁg‘nuuber of items, ) descending order.

2. The problem should be one of the b, Denominate nusbers should
following types: be used when applicablce.

a. The item's price should be 2. Four altermatives for Stimulus 2:
given for one way of purchasing .«
the irem (either price per a. The correct answer
nunber of units o~ price per
unit measure). The problem b. Une foil shomld reflect the
should ask for the comparable result of a roasoning ervor.
price in the other way of .
pricing. c. One foil should be the
! approximate cost of a single
b. Both ways of stating the price unit, .
are given and the problem is '
to determine which is the d. One foil should be the result
more economical buy. of a colmputation error.

3. There should be one conversion . 3. Four alternatives for Stimalus 3,
invelved, for example, dunces to vy one of which may be the correct
pounds or millilfters to kiloliters. answer:

4. A table containing the needed a. OUne alternative

L 2 convers{on factors should be .
provided. b, The other altermative offered

in the problem
2. "The two prices are equivalent."

d. "Cannot be detemmined from
the given information.”

4., If a reasonable approximation is
called for, the frils should be such
that the difference between each foil
and the correct answer {8 large
enough to prevent confusion of the
cholces.
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PROCEDURES FOR RATING THE WRITING SUBTEST

© The procedures for rating the Writing Subtest of the Florida Teacher
Certification Examination are based on Section 6A-4.021 of the Florida State
Board of Education Rules (SBER), which incorporate certain recommendations
made by the- Council on Teacher Education. Section 6A-4.021 includes the
following statement.

Acceptable. performance on the Writing Subtest shall be -

a total score of six (6) or more based on the summed

ratings of three (3) trajved judges using a scale of

oue (1) for unsatisfactory to four (4) for outstand-

ing. At least two (2) of the three (3) judges must ,

agree on the acceptability of the writing sample.by

giving it a rating of either 2, 3, or 4. Each judge

3hall independently evaluate each writing sample and

judge it to be acceptable-or unacceptable. In the
* event one (1) rating is more than two (2) points dif-

ferent from another, the w'iting sample will be rated

by a reteree and the referee's rating will replace the

more discrepant of the original ratings.

Implementation of this Rule is based on two gemeral prlnciples. The

first stems from the need to define the Rules’' designation that the 'referee’s

. rating will replace the most discrepant of the original ratings." The guiding

' principle here is that maximum score reliability should be sought and maintained
through the scoring procedures. Hence, the consistency of a group of scorés
is always maintained. A referee's ?ivergent rating is never substituted for
either of the ratings in a cluster.” In the case of serisl ratings (e.g.,
1-2~3), wheré ratings are equidistant and it is unknown which. score is
"discrepant," the referee's rating is used to form a cluster. If the
referee's rating is identical with one of the initial ratings, it create:s a
new cluster. By so doing, it identifies the rating furghest from this
new cluster as the one that is most discrepant and replades it. In cases
where the referece's rating does not form a new cluster, th "is, does not lorm
a reliable group, the process is repeated until reliability is attained (s

1 and 11 below).

e The second principle guiding the implementation of the State Rules is

- that of giving the benefit of any doubt to the examinee. Accordingly, in a
score which contains a series rating (1-2-3 or 2-3-4), if the referce's
rating aprees with the middle rating, it is used to replace the lower rather
than the higher of the original ratings so that the examinee receives a
higher score (see Ib and 1Ib). Furthermore, all papers that received an
initial score of 5 wili be sent to a raferee and be rescored (see 1V).

. 3
IA cluster is defiped as two scores which are either identical or differ
by only one point. For .example, in the ratings 1-2-4, the 1-2 scores

form a cluster.
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The scoring procedures for resolution of discrepancies are explained |,
in detail below. -

4 1. Papers whose original ratings are 1-2-3 (discrepancy within
. a series) will be refereed and scored as follows:

#

~ a. A referee's rating of 1 replaces the %, resulting
- in a failing score of 4.

b. A referee's rating of 2 replaces the 1, resulting
in a passing score of 7. ‘

¢. A referee's rating of 3 replaces the 1, resulting
in a passing score of B, |

d. If the xeferee rates the paper a &, it will be
. reread and rated by a new team.

1I. Papers whose original ratings are 2-3-4 (discrepancy within
a series) will be refereed and scored as folloys:

a. -A referee's rating of 2 replaces the 4, resuliing
i in a_ passing score of 7,

b. A referee's rating of 3 replaces the 2, resulting
in a passing score of 10.

¢. A referee's rating of 4 replaces the 2, resulting
in a passing score of 11.

d. If the referee rates the paper a 1, it will be reread
and rated by a new team. : ‘

LII. In the following cases that include discrepant scores,
both before 'and after being rated by a referee, all
the original ratings will be discarded and the writing
sample read by a new team of raters.

Driginal Ratings Referee Rating
1 1 3 | 3 or 4
3 3 b 1
1 1 4 3 or 4
A | . I or 2
88
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1V.

A1l initial scores uf 5 will be refereed. If a paper is 1
rated 2-2-1 and the referee rates it a 2, it pasg=s with

a 6. 'If it is refereed as a 1, it fails with a total score

of 4, 1f it is refereed with a 3 or 4, it will be rerated

by a new team. A paper which has a score of 5 after being
refereed will not be ruvscored, e.g., a 4-2-1 refereed with

a 2 will'not be rescored..

-

1f apy paper is refereed and results in a rating set still
containing a discrepancy or series, it will be rescored
by a new team of raters and the process repea*ed until
until congistency is obtained. ’

~

N

-
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